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[ ft m m m <o I? m 1 

a ) X 5 7#<D#f* t . 

b) tflE*f*»;:H»JWfcE5>l£ftfc«S<ZK #&<t(i;Sffr?|5cDg&£>fKfcllc£, 
c ) MESJHW*S«©fcW*«l4IUc»ttSC <h fc J; OJBfiX£ft£#i£SSi:, 

Ml * Rl t . 

e) hu IS # £ B © - ?i <D 4£ K IS if fz , ME&ttfclil&cOrtlSiftftOftOdS^a^fc*© 
*«*.*cfc%1$»fc-rs» J*f?S*t*fiJfflLfc2&7c:7* h--y*|gatt#£Kg§. 

[ n * a 2 ] 

b5 E » l S»ffl5%aftttfe#K«S4B®^**©«BaiJKa-r*ci:*«rat-r*»*i!l 1 tc IB 
«0>JJSI?g«*fiJfflLfc2&7£7*h:iv**6ffirt#&KS. 
C WjRJS 3 ] 

c n * « 4 ] 

itUBj5tt^l%K:fctf3«Mft©ft£jgiSL&^^ 

B B B Jtt # * & g§ o 

[ m * jh 5 ] 

KK*jB&LffiE£ 1 gWgBT'gWSft-SftWffitBMtf/r i: * S J: 5 K , f& l g « SB £ Mi 
«J?»ClOilt»SLftC i*Wf«i:-rs»*« l ~4 <o ^ -f ft rfMc IB is <o m n g * 

[ ffi * JS 6 ] 

flijffij««^Mfcteits«fiifi«**LcoM(«^PiS^e>#ifiBSfc#x«fta)ttx Ir] M 

T' flu IB 18 1 E»»T»E»Sft'83tt©ffiffl**'0 t , gl 1 KitiU t « ^ RS cd PeS 

ore(t*»^Lfccfc*W«fc^*M*J||l~40^-i*ft*»fc:E*©»ISiSI***JfflLfc 
2 # 7C 7 * h - -y ^ H ft # £ i& g§ 
C M * « 7 ] 

tuIBm l gW^ttegft{»JcD3*&SSMtc, ff)K«fiaSOJt<oa-6 / >*< i: & ^ cq - 

*s»r«JB2s»»*iiA*ci:*w«fc-r*ii*flii~6o^rft^»cE«o*#is 

[ M £ * 8 ] 

MJEjS«>!»Kte»*««****LiWE«2S»»«|j^6»X*ft*3tti:, W « * T JB 
2S»»**6»ASftCOjiS*J?IBT?fi«4nKli:ai2fi»f!fR««n««Ottia 

7 fC IE « CD Jft S? g <W * m m L fc 2 * ft 7 * h y * & j| ft ft ^ & 3§ a 

[ is * m 9 ] 

&$S!Qpt« RjS«JCl8iSao(B|Oe^«ftQ vOitTftSQ p/Q v* 1 . 4-2 
. 8tt5Ci*Watt5i*fl 1 ~ 8 K IB « CD i|£ W g IW £ *ij ffl L 2 # ft 7 * b - -V 
* & H ft ft & m §§ o 

[ m # js i o ] 

Su IS Q p/Q v*2 frSCfc*«f»fc-rsW*9i9fcE*<0«ll|gftf«rfiJfflL/£2^7C 
1 1 1 

a ) X 7 7 4* CO * t , 

b ) hu e * {* i*i tc ^ » fc 2 « ± <d m m m m m t . 
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c ) &£»j«iB«rtK:*5^T, & « m m is J^t ft k s 4 s jsi m t* a m w tc * # tc e ?ij * n it 

d) #a*J««B*rtKfe^TmEaJB«*««O*«*««K:»^«ctKJ:0«»«Sti 
. 

f) itfi M & & © - ?7 © tc gg fc . SUE # ^ KS © « iS & ft © ft © 3 ^ '> 4 < i: * © 
£r fit , 

is«*a5«Jnc**±T©s*j«rfia«©»ifiKaiai6s*«fcd*n-r, b.o*©*whh« 10 

m tc # $ n & , 
CisjRjs 1 2 ] 

m te & « * R6 # , mm? & 3 m<Dm®ffimmmz Km* z> c t tc & o x mf&z nzmm 

«Ft-I^7X^^BTfe5ci:41fIi:t4»*«l l K:ae«©«#lK»*fiJfflLfc 
2 35c 7t 7 * h - -y ^ H ft # & g§ „ 

[«*S1 3] 20 
mi IE US 1 S»t*BJ*aft^S39ifi(Sil!iap^*f*©4IB»fca-r«ci t4»itti«*S 1 1 X 
ti ] 2 tc IS tt © & W £ 4* * * U m L Ac 2 jfc te 7 * h--y^*SHft#£-jfci§ 0 

[ n * * 1 4 ] 

lffiE#f*ftBW#£IHfc:«LT^5C fcfcltmfc-rsStsRW 1 3 tc IE « © ill W £ W * f'J ffl L 
2 # ft 7 * h - -y 9 m Sk ft & §§ „ 

[ it m m i 5 ] 

tc«ISLfeCi:*«r«frs»|*9il 3 tc 15 W. © J£ W £ tt * *J ffl L 2 # ft 7 * h->y^ 

is A ft # §§ o 

1 6] 30 

fll 32 SS l S#ta3*' i S-r?)«*i^fl«^l^<«$iJ^ : ®«fcfe^T(iHijtB^ l £ »f 3$ flW © K & 

JR -T 3 & flJ ^ ffl W tc 43 ^ T ti SB i S*tg|5i:^©^SiJ^milSfcett§^t«c^|5(S©M©#ifi 

n£ft©{fifflM StLftCt*«riit«i**l 1 ~ 1 5 © <^ f ft 

f)UC IS fg © J* W £ *f «r f iJ ffl L fc 2 jfc tc 7 * h cc v 9 « H ft # £ & g§ . 
[ IS * * 1 7 3 

flu IB IS 1 S«^^JBrsSI!liiJ«1ia««:l»<«*Jflfai«te*5i/^Tttm«SS l £ #t SI? flW © 135 « 

mmmmwtvmnm tzvmmmmwK&iff &&wiKte<oia<ot£m** mmm i %.m& 40 
# ■ -r 5 g m m m ^ x a m 1 s*t^c:^©^$ii^mi?ictcg5tt^^«^Ri©ra©^i^ 

SStciSA^n^^i:, ISlffiST-HufEMSiJ^fHlS^WEXtim 1 £»«TS»«ti631£<Dffi 
tSi^Oc^l-i^tc^ J8^Lfec4:*Wai:-r*MI**l 1 ~ 1 5 © l/^ "f ft tc |ESc © 
«»SW^f'JfflL/c2^7r7=l-h-.yi7^ 0 3 a ^^^K§§o 
I 8 ] 

&*»J»®«fc*itt5^«^l«i:S?KiS©iaj©IS*S»Q & & Vi X f& t <& fK. <D M <D 

SSSSQ vOJtT*4Qp/Qv« l . 4-2. 8i:^^.ci:^f#8ii:-r§Ii*JSl l 
~ l 7 tc IE W. © J« W S m % * 'J ffl L fc 2 jfc tc y a hi<y ^IS**»ftiS». 
[iJRSl 9] 50 
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itflSHQ p/Q v £ 2 tt 5C fc*1ffafraW»*fl| l 8 tC K « <D i|| W £ *f £ f U ffl L 2 # 
7t 7 * h y ^ 33 H ft # £ & §§ „ 
C B * * 2 0 ] 

iies i swffl^«-rs»8Pjiif««ojiSi«*ii(s<ottfia[«<ojtt*«i[ES i s*ta5T'£5W 

Stf^Ct^Sfc^-TSfSsRiltl 8Xttl 9tcI5«c<O^^S*t^*'ifflL/c2^K:7^-hr. 
•y V m H Jtt » 3" & g§ o 

[f?W£>§¥«]&HHW] 

[ 0 0 0 1 ] 

tc HI £ 0 » , *©#^K©S»s|s*i6i±2-&«fittrK:K|-rao 
[ 0 0 0 2 ] 

Jfi * « ric -T « o W , )ttJf»««tJSfl)e«*^Brttfca*x*;l/^-1B« ( 7 * h :=. y * /< 
[ 0 0 0 3 ] 

K^> 'yy^CCO^BlCi^X^^^-^fi ( ^ » * tit ) !« S ft S „ C ft fc <fc o T 20 

[ 0 0 0 4 ] 

ft^ftftg COd*. 2&^i|Sifit±ft|!i#Jt«WSST&Si:^5£Tff?UTa& 

« o W ffF * fK 1 » , 2 35? tE 7 * h =. >y V IS H tc ^ T , H tt 7L * = ft tS ? fc jq 88 W fc 

T#K»*«fi!tL ( [0025] , Ell) , *iftlfti&ttfCj£ftK£Jgl&-*~« ( [0029 

] , El l ) Cfc^E«*ftT^ft. »rFXKllC«t»Ttt. H j$& 0d i: L T A WJ ft lc SE *U S 30 

[ 0 0 0 5 ] 
[^ffF£iSK 1 ] 

»M 2 0 0 1 - 2 7 2 5 5 5 ftt« ( [0025] , [0029] , 01) 
[ 0 0 0 6 ] 

* fc , # H tH IK A £ t± , ^i 2 0 0 2 - 0 8 6 2 2 1 *f til fgHC *5 1^ T , «WJB«f*»** 
^7X^|^Mt5L^||LTl>5, CCT-S®l)T^nB«(O^P(l«. © g JB #r 
flfioaB«*1ll«J:0t)H«f*# { «^fe©*7^-fe^'*S!^», K^t»©*K 40 

77X^^R6t> i<B©SJBW4s«tt©**fc»StfTJgiS£ft*j5fcRii:*« 
ft It Tj^^^lSfij t nf .£ „ 
[ 0 0 0 7 ] 

liKtI 2 0 0 2 - 0 8 6 2 2 I f tHIKfe^T, * ffi tti m A h It S (C % ^ ft ft g & 3 
l«*«attfeffirt'NT-o«ifi2^7c7*h--y^ttS**l3BLT»/>So C ft fc <}; 9 , & 8 ffl 
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[ 0 0 0 8 ] 

Cft6<DMittfcK*«ttfc2#7c:7 * h -y ^ |£ || (C {J « * £ ffl & # 6 ft -5 # , * © 
2 Xfiy * h - v ? &ihte . &i£ftMJSt-6^i&©£tt^ra£^&i8©jfi$fci3tt3C 

[ 0 0 0 9 ] 

[»ifli!)««B!l«tnt«»I] 10 

tt 1 00%t5l>tif T'£5. L L , I^l;ti»Un§iSSiO7t©'>&<tt50% 
W ± ti ^ © « :X PfS tc iffi A •£ "t\ j»igSg£:iIiiLTL£?o ^ © 46 , Hf£©#&Mti 
5 0 %WTKfi o T I/ 1 fc o 
[00 1 0 ] 

^ e o ® o m u ?a ^ « s is t- t 5 o%iciiot^fc. 

[0011] 20 
[0012] 

£*©*&] 

*S H ft #£»§§© 33 1 © « « © t © a > 

a) x^y«©*f*t, 

b) U:fl»iWfc:E5iJ*ftfc8i»©, @#T^©il&Sffil§ic£:, 

c) miZmmffimffi&<DXM*1faWlcmif % £ £ ic & 9 Bi&Z ti&mi&t& £ . 30 

d) M gB m SS © ifi ft fc „ Miea®i : /f*nB«(©^P( B ^^«{c^^§ci:tcd;OJBfi!t^n'& 

« K Kg t , 

e) ffi IB « & & © - 7? © m K Bt »t , BMtB^«^P( H ©±ttg&ft©7t©^^ / >'S:< t» t © 

-gp^sw-r 3 m i m.m^£ , 

£^$t f % „ 

[0013] 

© & © (i , 

a ) X 7 7tt©#<* £ , 

b ) M IB * i* 1*1 IB 2 IX ± © g ft] ^ ffi m £ » 40 

c ) & £ flpj flf ffi m tc *5 ^ t , & at *j ?u ffi « « ic m & s mr* m m w k * {* k ss ?'i s n & 
a a © , *(*i:tiJs»Tsp©s*siia«£, 

e ) &mmmffi&ftic&^Twimm&&<D&&ic®i,irz&tf.!Kffi£. 

f) fjij IB « m. SS © - 7? © 4$i fc IS «■ fz , ffiK£:K*Pfe©#«&g©tt©5£il>*<i:fc*-© 

-a5*g*tr*ai 1 s#ta?<t . 
{if , 
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[0014] 

i£^TJ]|i£tf + 5^^1g#teT'&£>X77 r %*#£:L, c © # # k: , BflfspoDH 

* . co»*02*S7* h ^ v * « II fc: *j T tt , JSIWift&gSffi^liilltOffGEfcJ:'? 
7 * h x -y * > K -V «y 7 j£ £ ft , f ffl|ffirtffli**4 ! -*l*0)lEtfSft , PSS; 

T tt , 0J X. f£ S i Jf» I nGaAs Piffl^SCfciJiTSJ. SfflW^SSMtfi, 

t L T mi IS W K * M l fc ffi K * ti R S ?L # tb Z> „ R S 7L * ffl n If , * f* fc ?L * R) S 

/£ «■ t «fc < , <5re^©ffl5*f**f*tcEB-rs«t o tsst^sts c ttftts, 

[0015] 

#?lfc0/^7^ — ^^jg^KCtS^-rSC^fCfct), 7 * h :=. -y * M :/ K # + >y 7 >t« K: $S R8 20 
V <£ ^ fl5 fS. £ ti , C (D X m *P fit O x * ;U - (c *f JS f £ z6 6 © ft ^ R§ <£> fit B lc T fp 
ft -f 3 c <t T £ 3 J; ? fc & 3 „ c<D^RS*«ttfca«iWfcl8^S{:fcf«:«J:oT, 7 * b 

Lft)t*«iS[f 5t.CT«8, il © S M L ft , )t^K»<OJ»^*ca#»K©-^©4S 
[00 1 6 ] 

ny*SRffKt-S«)^fnTtJ:^. * PIS <D « 31 , ffl«SSF<0/<7^- 30 

jn, ^BPfitDx^/i/^-KWjst^KSto^c^^^^fiiicfc^titit § 0 ft# 

W(£t4«<C#iS[Bfr5^«^Blc#A«h, £ttfcH8fre>fl.ffl5'xBlt>aiS*iS. ft £ & 

5 o 

[001 7 ] 

93 If # i&K 1 & ij 12 IfB 2 0 0 2 - 0 8 6 2 2 1 ^UiiStC*5l,'>Tfil^5nfct><Di:PfllT' 

6 & 0 * % 91 tc ^ t it m ic , m & & (d ffi !i% cq ? is if, <d m m l k k <d m a - w o m l * 40 
mr&®iQi®zm 1 swa5tf^o 

[0018] 

KLfttO^flfSC t*«?S5„ C cO^^Jttcfcl' ,, T» * i* tH g|5 # ft H CD £ RB (C L T V 
*f*^^tcfc^T^ B e B tf^«*Si: £ 9 , ji-r*#»iS*SW-e5t©-«B5 
tffiWtS. BP 5, c©«i&g§a&igf5(i. ft *s« ;* § 3 c i: & < m 1 E 

fct 35 ft £ o 
[001 9 ] 

m 1 E«g&<DS'j<Df?ij£ lt, mmtmmicmfo&z 2 Kay * i«--yi'«is*f*©«s»* 50 



(7) 
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T'iiT 3 «t o icfsi , ic * # ffi & ic m m & & ic & if % nm&m v> ft* m & l & ^ 
i&tivikf&icistf %&mmm<DX*±z 1 s iw a? £ & 3 <> 

[ 0 0 2 0 ] 

c <D® title <fc -a T , Tt^iSfgco^^fcii, jjli«XKOAISSIcttlSt«ilftRI>t>0%«!) 

s i5«st*swsn, JKt>aiLfl!<D«i&Bisgi:fcsg&. * <o tc $> , ^ottsudij^fis^f 10 

[ 0 0 2 1 ] 

SElftscitfTSS. ft # i£ g§ © ig i=? , «Ki&*oft<D9l5j5#ftl%cDtttIi£S{c*t 
JT>t5)ttf^tt*PfitJ:oTg«^n5CticJ;§i*t4U5. t C T , » 1 S ft » t? 

cttfasL^. cnia^ tn6o**«fteSflELii<!!i:*ftft, jSttXPB^6»js 
gffitfsfiu »is»as-pu*c?g#frs3i£<Dfi[ta«sis*raJo«ifiitt«j:oTas: 20 

ftLS^o StoT, »«S»sts--&KS»*«:lB*6Sfci6»c, ft K5 <!: 

IBlS»taR<DHI©Elt«, *«Dj£ttftlftK:fettStt«Kg©n/2 (nliEOSS!, «T 

»-r*)lfiOffl«ttKIE"r*. C CD if tc (± . ±8ei5«*jSttftK©tt«»6© ( 2 n - 1 

[ 0 0 2 2 ] 

Sft^n^J;^:, Bn^S#co{ifflMA' i oi:^;^ c fcdtc^«^P(5i:miJg»tgpco^cDSEgi 30 

ft co & « <t -e -f, s fc , sis»*i:fev^T, s *t * n § ft <d a m w ± re <o «t •? ic * 

SCtfrS. ± E HI « ti , S l S»ai*U7yt$IiO«W*^«5i|^lc«.'S«^R5(0 
ttM«<Dn/2{gtc. SiS»a*^JIISi^e»«*«l^»j:fiMi«^l«oftfiiiaso (2 

n-1) /4 fitCtSC i/)<S$ L^c 
[ 0 0 2 3 ] 

ft # & §§ fc 43 ^ T « E tc , m 1 K W 35 1 it EL *t M CO a» & S§ 4S ffi fc » £ « ft Pfi (c * tt S jg 
|S|±?t3Ci:tfT^5. C<DJ:3*SI2KftfB|5H:, 0IJ x. f£ ^ i£ % * 2 & ft 7 * Y - >y ^ 

%i m <d 16] ± it , aiis»f» j f»j««>:is(ii?s»*nsye^ai2SJ»«B5-pH»cs#t«n, £ 

ftPfitc^ASn-Scfctcj;;?,., H tc , S&BSKISAaiftj&tKftKKfiiJtPdilfii:, j£ # ft PiS 
^ fg 1 SW^TK«^nStCCcom2SWgPT'SW^nfc7t^^ : F^fcJ;i3?iii6?>ni»J; 
■5 K , BP M # <D ffi M 0 fc*S«i:3fCjl&:Kftl«fcf625»»©lffl©M*«J£'r*c 

[ 0 0 2 4 ] 

ft^&§g©#M3ui> &wxw>t ft i® <Dm <d Qmic&fotf? %o Qmit 

,£4*ftl%cDttM^<bLT<988££«-f{ilT'&'9, ttffitgcDttilMtt ( ft SI » tt ) a t , 

E , (CcfcO, Q = o> r XE 0 /E, J:Slfn§, tt flE fg fC T ti , Qfli!(i»l,^tfS 50 
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. ^i£S8fr6gE&£P.3^^^cfc<rt£#&TS ,£#c*K§£2Si£SS<DI?g<D 

fi\ W»8giSas-p<&K*f ft* (4, Q p = Q v 1^; t S 0 , ^ <o 

fit it m 82 © cfc o tc 5 0 % t £ & o 

[ 0 0 2 5 ] 

&ttxm<Dnmmm<Dyetfm®.®<D%i i zm-enc-o^r % # s s» * ?» a 

[ 0 0 2 6 ] 

[& 1 ] 10 

2Q P Q v |l-exp(-2j/?L)| 2 
|Q P + Qv(l-exp(-2j/?L))| 2 U 



[ 0 0 2 7 ] 

&<D&m%.m.?3b 0 , MSSrtT-OftMfiA' fcffl^T, /J = 2 » / A ■ t « « $ n s 
o mi IE <D <fc ? 35 l SWg|5T'S*f^n?.3tt^«^Pftt-Kftf?ft?.7t<Dfiffli/)^ lc^§ 
J:3(CL^^46?)i:, exp (-2 j j8 L ) -'- 1 4:44, c (D t% & . # « * ij ** 20 

[ 0 0 2 8 ] 

[St 2 ] 

|Q P + 2Q V | 2 M 



[ 0 0 2 9 ] 

t & S o 5$ (2) J: 0 > Q p / Q v * 1 . 4-2. 8 T S » # « 3» *M4 , 81 * H ffl 
liSTt § 9 7 %J.Xit%S 5 Qp/Qv = 2<0«f, # j& s£ 14 1 00%t^D, aSiS 30 

[ 0 0 3 0 ] 

Qv = 1 tLftf^C98n« 50%T«oft. # » W3 «C J: ?> , 2 39? 7C 7 * h - >y £ *S H 
ft # K f§ fc T 5} M 3: » * l 0 0%tt5Cttf5JI6i:i5;oito * , Qp/Qv 
= 1 <D m & K. 33 ^ T 6 > *S6W03te»»«Tti»K«!i4i*fit*«fc»)t)ast^8 8%fc-rsc 

[ 0 0 3 1 ] 

ft » 5* * * m w -r s hu 12 £ ftii » ^^^FfiRth'iiffii^o^tt^Pigtcaifis^&B^e.m 1 

S *f OH ^ M -T 3 7 ^ - 9 <D H It ?! €f fc £0 T' & £ . - 73 , W A tf m 1 £ SP £ « K ttflJ 40 

31 1 S W SB 1 It S ft OH fc M t 5 7 ;* - 9 ic o <^ T It <BJ 6 PS ^ »4 4 l/> o 
[ 0 0 3 2 ] 

ft&$hm*li& < ■? Z fctbic Q p t Q v (DittefflW-f Zicit^ mx.l£&VzKV&tmr&&<om 

t (a o t t q p<o«*fM wrsc ttft'tSo cne><oiigfitc«fc o « « m 14 1> -r ^ fc 
fiKft^WMS-rsc t -p # s . 

[ 0 0 3 3 ] 50 
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I'TKItS. £ <D 2 %.7i,7 * h =- v * &&ytft-£ti&$$l,Z. HI2OO 2 - 0 8 6 2 2 1 
[ 0 0 3 4 ] 

.£o *58wc*5^Tii, 57 s # k -r & & ft « n m x a » us tc « »j » m & # m .£ «t a k -r « . 

S«*jm«*«»i:a«:SHWPaja»f*tiH««:ffiB"«-So 
[ 0 0 3 5 ] 

> ttBf£? z> a c (omm^coyt^mx c # & t§ © *t ^ ) x « o tu u iK-smm 10 

o #»K^2^7E7* h-.y^*SS*f*©*S!!fB*Ta-rsct»i:J:-DTComiRI*SP4: 
[ 0 0 3 6 ] 

JIJB«4^*©JiJWft<*tlM*1B*K:«fcoTJlft*fciiK j»i£S8£iS>l-r&c t^TSSJt 

iots^io affl»T*««<DHW*^*^«^#ifi»3aji 
s ft fif «c a ft & ft «w k ~> y b r s o m 2 © m m r- « , en * #u l t , m 1 s *t m k ft 

JB#r3pffli«©JIIW*i*5£-r*o 
[ 0 0 3 7 ] 

**M»«*fft, *n*ft#£®rsifig©ft*#is-rsj£:K*iii&*Ktts, sk^h 

[ 0 0 3 8 ] 

ctilciO, ^^frJ^MisHc fcv>T , *©t**iJ?ff««K:«t-Sj£:RX«©ttffi»fit4, SI 
tSCttfTtf , *O«*J?P««i:SiSWa5«*c|»»-rs»»JWfH«<0«ll!itc33^T 

«k u t> ft ± -T s „ Tt^^ggoig^-tcti, zmfflmmmicis^T , zmwazicm 

A?n^,S«^Plo«SiSfi«)to^, # K & © ft © i& 0 ffi L $J £ « E $1 T £> 3 Iff 1 40 

w^fa^-aTea-rso cn(c<fcoT^M$*>iH]tai{cft±-rs 0 

[ 0 0 3 9 ] 

§ » M ^ m m tc ft 1/- T , ^<D«ifiiJ?i?fiiiJgc£fg l SS*g|J«fcl«ffif*«9JWfiH«Ol!lSi:, 

z<Dmfflmm®<D&vixM(Dm<»mffi%mwizMfe-r % c tic £ q , »»s**xtt^««& 

& §§ © if l&tc . jft«X«fr6»«(SO3l6©«0ajUPlllcift*»531Ci:, f ntliSWII 
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[ 0 0 4 0 ] 

is , aiSW*A^«-r**flPJflffiH*Kfe^Tfi, *iKW»fflJK:»»«l«"J»iai«^»tv 
8-r**fM«ffi«K:*i^T«:, j*i«^HSfcaiSS*»©lffloe(t*»^-r*o ^ <D & <*MJ 
[ 0 0 4 1 ] 

C<DS2©««©«^t>, ISfl8BSl<D8g«<D«£fcrattfi:, ft # i£ §§ til ft ^ T « Q p / Q 
v*H»t4CtKJ:9»i6iaif *lSllS#«Ci:/CTf 4. 31 2 CD fg «Hc l> T « , » 

K-rsKfi©)ttt»»««ij»ss««8ii»cfei,^T±s»«ns. ft o t , e wi i <o mm k 10 

*^TWlK»»T£KltT*fc^5*ttfc:J:t>#a&ftfc5£ ( l ) tt , SI 2 © » 8Uc 
»Jflf«***tr^TO«»Hlf««teaBVT* (l) *')S»)4o. 

[ 0 0 4 2 ] 

, JilJI3«ifi«(fitBi:l«»»flPJW!B«*ISiOIW0^8«:«ftS. ff]8EiBl©fl8*©«^fcRI 
**W»«JWK*^TQp/Qv*l. 4-2. 8ttnif, #K«!|J|s*&Stf|P]* 

amct'ftiKs^Tfeg 7%«iitsct^T'*5. * it , & $s ih ^ w «e k *j ^ t q 20 

o 

[ 0 0 4 3 ] 

£• « M ^ 81 m ic is if % % Wi M m tc It , fBs<OSS»Jflf1iB«k:Wr*^v^-^tt*#L4i/^. 

& m m m m m m k. m m % m # m * k. & & & a t ?s s: k & 1+ -r n «r «t ^ . 

[ 0 0 4 4 ] 

»t*»oq p/Q vOffl*»gf fttf, roi;*ttT*»J#fc«*ffi;*:XH:ffi'h 30 

[ 0 0 4 5 ] 

[ 31 fid 01J ] 

(1 ) *%wK«s«»s*f*fijfflL/£2^7E7* v - v ? m&ytft-esw.'mcDmfS.m 

m 1 fc, 2|£5SWK^S«ll?Sftf*fiJfflLfc2^7E7* h^«y*$£Sft#3-i&8§cQSfS l <® £ 
iO-iSci^^t. # f* l 1 K , a®flfsp«BWPfe*^?Li 2^H^^^«(;:ilW^tc 
ffi 1 1 5 „ 2«r««te^»«Hi-*ci:tc«J:05»»BSl 3*»St5. SI i& SS 1 3© 

P « « £ * ft 1 1 CD t£ gp (c if -T 5 „ c CO H fiS ffil K V T (± 4S §15 fc (i £ » ft % S *t S 5 
£ * CO » *t M: » * ^ # , *»fc^«fc<OJB«f*«>jlVMCj:0, Sgl#ft4Sig|$l 5 (C ii "T 40 

i.^KssJsa5fi«iS!^i 3%e»-r5)tto-aj*K»-rssis»ai5i 7t%5. - # , 

*<0fiJf«Tfe«S2*»Hia!i 6^c*3^^T^i, *«l&©£»tt©i9A ( ft # i£ g§ cd 

) X It m. *) tH L ( ft £ i£ g§ cd Jf ^ ) ft *5 , SIS 2 # <* «S 35 1 6 tt , ff? l ft 4$ 

[ 0 0 4 6 ] 

« & &g 1 3 co is fg T- & o . §os i 1 5 & zmizomm l t£ifmtittm.MK., & 

# K H8 % IB 5 o (a) IZT * HI zm&KKk \ 4 1 , (b) « Kt-S^ 77^ Jj«5 I 
4 2 % IS a £ m T- S o S§i«Ltt^«^R§i:mi*ftSilgPl 5 CD M CD m Si * , SB L' it 

[ 0 0 4 7 ] 50 
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£i§i®L&^2#7c7*h^-;>*l£iII2 l^iitS. C ft {C <fc 0 , If! 1 # f* 4g gtf 1 5tC 
[ 0 0 4 8 ] 

mmiRz* l ' *m&&(Dffi^&(Dfcmmm(D/<i^ * - * %mwicmi£-t z> c t ic £ -or 

fcftLT^Sftttt, & CD fc, ffi«L**OjS«*:PB»J:*5*tStt«ilSfiA 0 CD n / 
2 ( n ti IE <D SI a ) fSfc-Tft chtt, ig SS 1 3<Dj£tfKRS«fcD 

& fH 2 # {* J$ g[S l 6Wfc*3^T, m l # {* i&i SB 1 5ffl©Wft8«S«»cj:oTta«tf&<b-l*- 

■5 fc 16 t* $ 5 o -fi , & © <C (i ^ ^^L£^©j54*^^(C:fctf£>«tgigft©n/2fg 

t-rntf^sja^^BK&So ens, j&ttfc«a*sit«#ift(&<osi2:*:f*4»ffii6fflifc 

ft O ft £ , SB 1 * ft US » 1 5«JO#ifilSig»tc«t-3TS8**nS2*«:JSSI5i 6 M (c l£o 
fr^Jtfctff BUCioTlSftda * -P * o 

[ 0 0 4 9 ] 

Kfr&#tt<*ftfc£4(4>ic:i3t*«ttSA t « s ft s . 

[ 0 0 5 0 ] 

HI 3 tC , *Wfi»**JfflLfc2*7C7* h^v^*5 B B B ft#1=rM©lf32©M©-#ifi!c0IJ 

*^-r. Bi3£iiico^^^}gg§{±, ^sias^^n c © 20 

IPIftt, & m Pi flf nR « 3 0 1 . 3 0 2. 3 0 3. . . .' IC 43 S S ?L 3 2 CD SS ?'J J3 #J a 1 
, a 2 . a 3 . . . . tt , al>a2>a3>. . . fc4Si^CtS. f TOSMf « 

M W SH «t 3 0 1 . 302, 303. . . . lcfc^T«iS» 3 3 OififijK , il ffl fc R & L 
fc3ffl?lfc«ii:«ttK*-ffi*5**fcK3 4 1. 3 4 2. 3 4 3. . . . # IS 3 „ 
[ 0 0 5 1 ] 

Bi 4 tc , TSiifiSBiiffitcjiow-jPbfc, 3^?L^aia^«F^-§y^7X^^P(itc*5tts 
Pkmrnmrn.* fn? 0 & & , c © it w © i¥ *a « , #12002-086221 f mitcfe^ 

TSE^SftT^S. BKOtKHlti. }t<OJS&»fCa/c ( a Jl JaHiT M « © ffi ?iJ Ml c 

« ft m ) **i;TjiR^7Ei:L/-cffi«{bfflift»i»fes. #»K©iSinif«4 1 a it mm 30 

ft 0 . 2 6 7- 0. 2 8 0)*Ktt, # — ©^rattSflM2**#ftrSoC©fc»iBffi42 

© « a *j 0 . 267 c *g & <t /a & a ) Tib ti , #&ssm^$4 i©i»ai5jfifiSh:Ka-r* 

0 »J8B*l«i(Sta4 2<Offittfl:aifiaK:c*illi;co<5IJOlE5tJSIJWal. a 2. a 3, . . 
. T°f%? C £IC <fc 0 . & 3^7L^«ifi««K t-S* 7 X * KM 3 4 1 . 342. 343 

[ 0 0 5 2 ] 

*K8^Tfe, * B »P ffi 5 2«jgKSgcDft4imAgP3 6{RiJ©l$&g#J^S?iS!c©3l|jggSigjl 

^^5 i tcii^^n, =tn £ iifcttm<Dmmmfflmm&<Dm%Lm'&&mw 5 1 tc « $ £ ft 40 

& <^ „ 0J X. «t . »9J?ff««3 0 2<O*:H|tpffif2«, tt«A8B3 6fJjfi:i&.5*fMWfBi«3 

0 1 © « « m 0 issued sti. *ntttsw«i*c**s#j»fia«3 0 3©wifiisiaifl 

fl? 8Uc: fi ^ £ ft ft <, 

[ 0 0 5 3 ] 

© ft , ^^ASP3 6^6^©»$iJ^tB^ST'(±jSi^K?rigiiL, ^©3£fL*«i£*£:|* 

7X^XR|%iliiL#iSKrt^HfcjttT-r-S)t (ftjfcti»£i:&3ft) (i, M ® £ M ffi ftf 
ilclltSLt^Ttf ic«Si(:fev^Tg*t^ti. Htf*co3^TL^«iS)^«K^-- 
3!) 7 7 X 2 fC PJ il "T 3 „ #J * (f , I5lc*ti7lc> tt^KSKfc^T, i& 88 3 3 £ 32 50 
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a *- s H « a f 2£Dft(i, K^mwiT'^-r £ o ic 3 Qiixmmmvi b- 7 * * Xf& 

3 4 2 tC *| A £ ft 3 0 Z<Dffli&®. f 2<D7 l i:<D-ai5t±^|S( H 3 4 2^3iiiL^&i^%S(CiitT 
-T£tf, «$iJ^^«3 0 3<D#KK^^i^lSf2cO7t^^jlL^^/c46, i^I 3 5 2 f 

s^^nfft>*^Pfi3 4 2fcfija-ri> cm 5 * 0 * 1^ s£ *a % # sp, ) o c ht, 3 s ?l ^ « 

U8«Kt-Slf 7^*^PIS 3 4 1 , 3 4 2, 3 4 3. . . ZPkM®i(&&<DX tfmm?Z> 
[ 0 0 5 4 ] 

k , jfi««K^-sa*7x*^«i3b(»6^ffl[-rs)t<D-»T*«, 7"e#mAa53 6<D;K*t<iii 

© fc «> , APfS^e.^tS-r-5)t{±±T^teSS«05 1 c#dt}Agt53 6 (C ii ^ 3 0 
[ 0 0 5 5 ] 

[ 0 0 5 6 ] 

J:?li:IIK8aif«<!)«l»jfittK*-O^R8*ffi«'*)S*n5 3$?L>:Iii«Kt- 
Sf 5X**B«ffll>JCktfiSL^. 20 
[ 0 0 5 7 ] 

(2) *«WJK:«**»E»*fyfflLfc23fc7E7* h - v ^ II ft # & g§ © # S M <D ft 

%itm2<Dmm<D^^uffi&(D?tft&micte^^T&&MMftmmmic'm 1 <o m m <o n # m 

[ 0 0 5 8 ] 

5OC0^(DMitlA, S + , , S _ , . S +2 . S. 2 */<7^-^ tt5. 17 
tC^TJ^tC, Ati^«>lW7 2^6»ifi«n*«fiiS[SAO<0)tcotg*i, S + , iiSl 30 
# ft 4$ g|$ 7 3 - ,^«^Pfi 7 2 m <Dm i&m 7 1 1 rt*jS«J?B7 2iC|fi)frotg}it5Kfi 
A 0 CO ft CO mm, S_ , it m K K 7 l lrt^^l#f*affl^7 3WHCfaj!Pr3-Cera-rSffi 
ft A 0 <D 3t <0 fi ffi , S + 2 i±m2*(*5SgP7 4 - £ tt X PS 7 2 W <D * K !& 7 1 2 £ 1* 
fcK7 2flJtCfi|froT£»-rS»gA0<E>}te©fi*I, S_ 2 (il$!S7 1 2rt^S2*tt 

«sa57 4jatciRi^oTe»-r*KfiAo<o)tt©fiffi-pfeSo * , s 1 *t*BS7 3so* 

fP52*#tilifflS7 4fc:*5tt*3afiE*t3fs*R 1 fttf R 2, MJg#f*£r 1 & t>* r 2it5 
c SK. # j£ Sg 7 I t,S«*PS7 2«P|£0Qf %Q p, )Stt>!B7 2igftSB«)BOQ 

[ 0 0 5 9 ] 

t-HSnoliiCJ;0Bi)IB5O©^7^-^A, S + , , S_,, S +2 , S_ 40 
2 «H«i!l'3 , 3CSTEi$?nS, 3: , £l*f*4»»7 3& tf8i2:*:{t:«Saff7 4K:*Stt 

[ 0 0 6 0 ] 

08-1 1(C, Qp = Qv©«^(CO^TH-S?:f7o/:ISS^/ : Sto C « Q p = Q v t I' 

m%m± (50%) c t § t o t- s § o 

[ 0 0 6 1 ] 

08 (a) fc , §S)tJS*t^R I 1 , R 2 ^ 0 i: Lft«&©^Sg§©^i!<ll$?:^t, If! 
1 *(*fflg|57 3 T* (i , 3tti4H5 7- CJ:0ffiffitfglEbTfiJtt4t)©i:t5. * <D fz 50 
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46, mms.mm r t-r&o & & , m <d mm & & & l & 2 fg l m & \ ? m l rc t> <d 

X'tb*) . #5 14 t4 K £t L ' 5 2eLilAt'^Lfct«T'fe5o (a) fc *> T (4 ^ §t L * 
ICIife#Htf-SOf?^LTl^o WTTtteHLtffiat*. 0 9 14 , 2 L / A * * 
W (2L' / A (4 0 8 (a) cOtt»SEH^)^ffi«^ffi) 4: L T#Ki8l$*St y 5 
& „ 2L/A^*SfS<OWPK»KS»**^8 8%i:ft«o C tl (4 » tSe*©2*7c7*h- 
•y *^ B a B 7t#McDiwI2«*^M45 (5 0%) J: 0 t.|S)±LTl>5. f ©lili, i& 
Sg 7 l l (*nc is i> T\ *f*iSfflt74fc:«J:oTSI**tlfc)tfc^ltt^RS72»C<fc-3TS«« 

0 % »C * 5 o 10 
[ 0 0 6 2 ] 

08 (b) IC , SSSH$R 1^1, R 2 £ 0 . 1 8fcLfciS$©#»S0>#iftS!&sp** 
t. mi*<*4SgI57 3 T-{i#S57-{Cj;0. »2**4»a57 4T«ffi«fc:<fcO, t ft € 
n^* 1 g»t5fc<Dtt5. COR 2 © fg 14 , #f*££^tcDWffi{cfctf£ftcojgltf<Ogl 
^*e*)6/cfciOT'65. tl t§ K W * r 1(4 (a) tt5. — ?5 , If? 

2 * ft ffi g|5 7 3 T* t4 S m iC X 0 it CO i& ffi # ft L * ^ 7c 46 , £§ ffi Jg 9t * r 2 (4 + ( 0 . 1 

8) 0 5 tts. (b) *> <,> t i4 # & m it m m l 1 ctttst s e «* m , « m « k 

¥ SE a O «f K , # M 3M4 (a) <D«£«fcDfcEf«:i6]±L, 1 00%t45. 
[ 0 0 6 3 ] 

HI O&tfBl 1 fc „ ftil&SQififttttfl. 5 |im (£««ftcfR9mL7cB$<Di&6) "P 20 
&-S,6#C^Hb(C}3<^T, %S£^$R 1 ^ R2atfjH"iS*t^rl, r 2 0 8 ( b ) CO 
«^4:RI«i:LfcJ»^fC, ft S X ^ * h . 2L/A0, 2L' / 

a o*H>f nt^ssT-fesa i o (a) com-ariciz, «s«softJ*ffifcfevTjs«x 
«*'6flfc?>W£ftstt©3ftgtfioo%i:aSo 2 l / a otf*s», 2 l ■ / a 0 # s 

» T « * H 1 0 ( b ) CD Jf tc 14 , ftfi&*©**fflfcfc^T«j£:K*ffifr£ttOmSft 

sye<ossfiwi«i6o%»cest), *ni9t»t>i"A»i<:fhfti!mKi3^tasffi 0 0 % 

htz%o 2 L/AO/CtRTf**Bl 1 (a) R£>* (b) cO if ^ (C t4 , t^tltftlita 
<D 4" * ffl fC I/ 11 T {4 3& JS 0 %t45o 
[ 0 0 6 4 ] 

* (C , Q p = 2 Q v L fc « •& O ^ T St S * fx o fc $S S % 0 1 2 tC ^ "T . Q ffl W ft CO ^ 30 
fr«@8 (a) &tf09<DJf£-£:|B)i; (Rl = l, R 2 = 0, r 1=-1) £■?%<> 
0 1 2 (a) tt2L/A*«*lK 2L' /AfcWMiLTtfaS&^BJSriS-rHT&So 01 
2 (b) (4, 2L/A%«$dl ( 2 L ' / A (4 (a) cDlt»IEHrtcDffi*cOffi) Hft»8 
»*©y77T*5, Qp = QvOl|&tHttlL < # i6 % * H L ' fd IS L & 1^ . -7?, 
Qp = QvcDtf££:(4g&D, 2 L/Atf*iS<OWfK#iSi»*tf 1 0 0»t48. t# o 
T , Qp^QvttKMaO, 08 (b) cDd;^tC^2SWg|5^iSlti)Ct^:<, 
Sf; L ' £: ffi S t * C ft < , » * 3r 1 00%tt5Cttft'f 5o 
[0fficDfg*£!tt0£] 

[0 1 ] *«W!K:fl&S8tf*Ktt*fiJffl Lfc 2 <fc tE 7 * b - -v *ISfi)i£»^K»OS 1 CO Si 

ao-tfusen^^-rTSiHo 40 

[02] 41 W £ W * fU ffl L Ac 2 * 7C 7 * h^-y*«SllJl£#^»3g<08Sl Of»*Ofl&0«/« 

£ 75 -t ¥ m 0 o 

[03] *»Wfc«S«l»Stt*f'JfflL/c2^7C7* hci-y^i^ B B B 7t^^iSg§COm2COflg 

^<o-«^^J^7^t•¥iS0SO : ^KSS^o®ji^«^:tt®^iS^a^c•^^,^T^^J^^lSracoM 
[04] fl/Bl#r¥fti1*£i£fttftc 3 {@ S 46 7c K^--S^7X^^HgfC«feS^BB*ffi*^-r 
[05] B3<0*)a«lO2*7C7* K--y^*g B 3 B ^^^&g§i:LTffll,>/c^^c07tcDjgj§ 
[06] 03<O«fi5c0lJcO2^:7r7*h--y^^B B B %7 1 d^&g§i:LTfflV>/c^^cO^cDjgjg 50 
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[08] tg W £ tt £ f 'I ffl L /c 2 # 7 * h =- v * m&Xftt&&<D Q p = Q v <D®&(Dft$L 

[09] 08 (a) (DZL/AZmmtLZftWi&J&Z&itorztf^yo 

[0 1 0] 2 L/A OtfiliBftOi^K^iRJftSJItO^^* h>l/»S*«TB. 

[0 1 1] 2 L/A 0* 5 lS(««^IC^a?tl§)tOX^i' h/^H^atBo 

[0 1 2 ] «WSW^?')fflLfc2^7c7*h--yi'*S B B B 7lc^iS§§©Qp=2QvCD«^0 

^K^*cDH-w^m^a-r0o 
i i 

12, 3 

13,33 - gffitt 

14, 7 2 ••• ,£#c^R§ 

1 4 1 ••• 7 * -tr -? Z £>j£ftK 
1 4 2- Kt-fiff X>^B 

15, 7 3 -S 1 *f*«BSR 

16, 7 4 ••■ m 2 *«c4B ffl 

1 7-RlSNt 

2 1 • 2 #7t 7 * h - <y * Kg SI 

3 4 1, 3 4 2 - 3 Sfl,X«I»S«Kt-S!i'7X<iX« 
35 1, 3 5 2 

3 6 -JfcWffl ASP 

4 1,51 -3»&&iSififfiti! 
4 2 , 5 2 - APBtpffi 

7 1 l"-ffil*f**Sa57 3- j£ttfcRB7 2lffl©illilfclS 
7 1 2-ffi2*f*iSaJ7 4 - £ tt RB 7 2 ffl ® « ft Eg 
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i<-80% 
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[011] [012] 




217 A 

i ^ mm iE si 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

a) Slab-like body, 

b) The field where a refractive index differs from two or more bodies periodically arranged by said body, 

c) Waveguide formed by preparing the defect of said different refractive-index field in a line, 

d) The punctiform defect formed by preparing the defect of said different refractive-index field in 
punctiform near said waveguide, 

e) The 1st reflective section which reflects the part at least among the light of the resonant wavelength of 
said punctiform defect prepared in one edge of said waveguide, 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using boundary 
reflection characterized by preparation ******. 
[Claim 2] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 1 characterized by the waveguide edge in which said 1st reflective section was 
prepared arriving at the edge of a body. 
[Claim 3] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 2 characterized by said edge of a body being in contact with space. 
[Claim 4] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 2 characterized by connecting to said edge of a body the two-dimensional 
photograph nick crystal which does not penetrate the light of the resonant wavelength in said punctiform 
defect. 
[Claim 5] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 1 to 4 characterized by setting up the distance between the 1st reflective 
section and a punctiform defect so that the phase contrast of the light which has the resonant wavelength in 
said punctiform defect, and is reflected by this punctiform defect, and the light which passes this punctiform 
defect on this wavelength, and is reflected in said 1st reflective section may be set to pi. 
[Claim 6] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 1 to 4 characterized by setting up the distance between the 1st reflective 
section and a punctiform defect so that the phase contrast of the light which has the resonant wavelength in 
said punctiform defect, and is introduced into waveguide from this punctiform defect, and the light reflected 
in said 1 st reflective section with this wavelength may be set to 0. 
[Claim 7] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 1 to 6 characterized by having the 2nd reflective section which reflects the part 
in the waveguide edge of the opposite side at least among the light of said resonant wavelength with said 1st 
reflective section. 
[Claim 8] 

The two-dimensional photograph nick crystall-luminescence part multiplexing machine using the boundary 
reflection according to claim 7 characterized by to set up the distance between the 2nd reflective section and 
a punctiform defect so that the phase contrast of the light which has the resonant wavelength in said 

http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.g... 7/5/2006 



JP,2004-233941,A [CLAIMS] 



Page 2 of 3 



punctiform defect, and is introduced from said 2nd reflective section side, and the light which is introduced 
from the 2nd reflective section side on this wavelength, is reflected by this punctiform defect, and is further 
reflected in the 2nd reflective section may be set to 0. 
[Claim 9] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 1 to 8 characterized by carrying out total reflection of the light of the resonant 
wavelength of a punctiform defect in said 1st reflective section, and setting to 1.4-2.8 Qp/Qv which is the 
ratio of said punctiform defect, the coupling constant Qp between waveguides, and the coupling constant Qv 
between this punctiform defect and air. 
[Claim 10] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 9 characterized by setting said Qp/Qv to 2. 
[Claim 11] 

a) Slab-like body, 

b) Two or more forbidden-band fields prepared in said body, 

c) The field where a refractive index differs from two or more bodies periodically arranged by the body a 
period which is different for every forbidden-band field in each forbidden-band field, 

d) Waveguide which is formed by establishing the defect of said different refractive-index field in each 
forbidden-band field at a line, and passes through all forbidden-band fields, 

e) The punctiform defect established near said waveguide in each forbidden-band field, 

f) The 1 st reflective section which reflects the part at least among the light of the resonant wavelength of 
said punctiform defect prepared in one edge of said waveguide, 

Preparation, 

g) It is contained in the waveguide transmitted wave length band of all the forbidden-band fields that a part 
of transmitted wave length band of the waveguide in each forbidden-band field is included in no waveguide 
transmitted wave length band of the forbidden-band fields which are in said 1 st reflective section side rather 
than the forbidden-band field, and have it in the opposite side of said 1 st reflective section rather than the 
forbidden-band field, 

h) The resonant wavelength in said punctiform defect prepared in each forbidden-band field is contained in 
said some of transmitted wave length bands, 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using boundary 
reflection characterized by things. 
[Claim 12] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 1 1 characterized by said punctiform defect being a straight-line-like donor 
mold cluster defect constituted by making three adjoining different refractive-index fields suffer a loss. 
[Claim 13] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 1 1 or 12 characterized by the waveguide edge in which said 1st reflective 
section is prepared arriving at the edge of a body. 
[Claim 14] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 1 3 characterized by said edge of a body being in contact with space. 
[Claim 15] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 1 3 characterized by connecting to said edge of a body the two-dimensional 
photograph nick crystal which does not penetrate the light of the resonant wavelength in said punctiform 
defect. 
[Claim 16] 

The distance between the punctiform defects prepared in the interface and its forbidden-band field with a 
contiguity forbidden-band field by the side of said 1st reflective section in the forbidden-band field except 
the forbidden-band field where said 1st reflective section belongs The light which has the resonant 
wavelength of the punctiform defect of that forbidden-band field, and is reflected by this punctiform defect 
in the distance of the waveguide longitudinal direction between the punctiform defects prepared in the 1 st 
reflective section and its forbidden-band field in the forbidden-band field to which said 1 st reflective section 
belongs, The two-dimensional photograph nick crystall luminescence part multiplexing machine using the 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_w 7/5/2006 



JP,2004-233941,A [CLAIMS] 



Page 3 of 3 



boundary reflection according to claim 1 1 to 1 5 characterized by setting up so that the phase contrast of light 
which passes this punctiform defect on this wavelength, and is reflected in said forbidden-band field 
interface or the 1st reflective section may be set to pi. 
[Claim 17] 

The distance between the punctiform defects prepared in the interface and its forbidden-band field with a 
contiguity forbidden-band field by the side of said 1st reflective section in the forbidden-band field except 
the forbidden-band field where said 1st reflective section belongs The light which has the resonant 
wavelength of the punctiform defect of that forbidden-band field, and is introduced into waveguide from this 
punctiform defect in the distance of the waveguide longitudinal direction between the punctiform defects 
prepared in the 1 st reflective section and its forbidden-band field in the forbidden-band field to which said 
1st reflective section belongs, The two-dimensional photograph nick crystall luminescence part multiplexing 
machine using the boundary reflection according to claim 1 1 to 1 5 characterized by setting up so that the 
phase contrast of light reflected in said forbidden-band field interface or the 1st reflective section with this 
wavelength may be set to 0. 
[Claim 18] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 11 to 17 characterized by setting to 1.4-2.8 Qp/Qv which is the ratio of the 
punctiform defect in each forbidden-band field, the coupling constant Qp between waveguides, and the 
coupling constant Qv between this punctiform defect and air. 
[Claim 19] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 18 characterized by setting said Qp/Qv to 2. 
[Claim 20] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 1 8 or 19 characterized by carrying out total reflection of the light of the 
resonant wavelength of the punctiform defect of a forbidden-band field in which said 1st reflective section 
belongs, in said 1 st reflective section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the two-dimensional photograph nick crystall luminescence part multiplexing 
device used for wavelength division light multiplex communication etc. It is related with the technique 
which raises the effectiveness of the part multiplexing especially. 
[0002] 

[Description of the Prior Art] 

In recent years, the photograph nick crystal attracts attention as an optical new device. A photograph nick 
crystal is a functional material with periodic refractive-index distribution, and band structure is formed to 
the energy of light or an electromagnetic wave. It is the description that the energy field (photograph nick 
band gap) whose propagation of light or an electromagnetic wave becomes impossible especially is formed. 
[0003] 

By introducing the suitable defect for the refractive-index distribution under photograph nick crystal, the 
energy level (defective level) by this defect is formed into a photograph nick band gap. By this, the 
existence only of the light of the wavelength corresponding to the energy of defective level is attained 
among the wavelength range corresponding to the energy in a photograph nick band gap. If said defect 
under crystal is made into a line, it will become waveguide, and it will become a resonator if the defect 
under crystal is made into punctiform. 
[0004] 

A two-dimensional crystal or a three-dimension crystal can be used for a photograph nick crystal. Although 
both have the features, respectively, the two-dimensional crystal is advantageous at the point that production 
is comparatively easy. By arranging a cylinder hole periodically in the shape of a triangular grid in a two- 
dimensional photograph nick crystal, periodic refractive-index distribution is established and what ([0029] 
drawing 1 ) waveguide is formed ([0025] drawing 1 ) and a point defect is formed for near the waveguide by 
making this cylinder hole suffer a loss to a line is indicated by the patent reference 1 . In the patent reference 
1 , the point defect formed by enlarging the path of the cylinder hole periodically arranged as an example is 
examined. 
[0005] 

[Patent reference 1 ] 

JP,2001-272555,A ([0025], [0029], drawin g 1 ) 
[0006] 

Moreover, applicants for this patent have proposed forming a cluster defect in application-for-patent No. 
086221 [ 2002 to ] application by making into a defect two or more different refractive-index fields which 
adjoin among the different refractive-index fields which form periodic refractive-index distribution. The 
defect of a different refractive-index field forms the refractive index of the different refractive-index field by 
differing from the refractive index of other different refractive-index fields here. What has a refractive index 
lower than other different refractive-index fields is called an acceptor mold defect, and a high thing is called 
a donor mold defect. The defect formed by enlarging a cylinder hole given in said patent reference 1 is an 
acceptor mold defect, and the defect formed by not preparing a different refractive-index field is a donor 
mold defect. A cluster defect and the point defect which only one different refractive-index field is made to 
suffer a loss, and is formed are generically called a "punctiform defect." 
[0007] 

In said application-for-patent No. 086221 [ 2002 to ] application, applicants for this patent had two or more 
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forbidden-band fields which have arranged the different refractive-index field a period different further, 
respectively, and have proposed the terrorism structure two-dimensional photograph nick crystal into the 
field which prepared the punctiform defect in each forbidden-band field. When this establishes the 
punctiform defect of the same configuration as each forbidden-band field, the light of different wavelength 
in each point-like defect can be resonated by the difference in the period of a different refractive-index field. 

[0008] 

Although various applications can be considered into the two-dimensional photograph nick crystal which 
established these punctiform defects, optical multiplex communication is mentioned as the example of a 
type. In optical multiplex communication in recent years, the wavelength division multiplexing which one 
transmission line is made to spread the light of two or more wavelength, and puts a separate signal on each 
is used. A two-dimensional photograph nick crystal can be used as the splitter which takes out the light 
(signal) of specific wavelength from a punctiform defect among the light which spreads the inside of 
waveguide, and a multiplexing machine which introduces the light of specific wavelength into waveguide 
from a punctiform defect by establishing near the waveguide two or more punctiform defects in which it 
corresponds to each wavelength. 
[0009] 

[Problem(s) to be Solved by the Invention] 

If all the light of the wavelength separated spectrally from a certain punctiform defect among the light which 
passes waveguide flows into the punctiform defect when using said conventional two-dimensional 
photograph nick crystal as a splitter, spectral separation effectiveness should become 100%. However, at 
least 50% or more of the light of the wavelength separated spectrally in fact will not flow into the 
punctiform defect, but it will pass waveguide. Therefore, actual spectral separation effectiveness had only 
been 50% or less. 
[0010] 

Moreover, it is divided into the both sides of waveguide in case the light it is made [ light ] to multiplex 
[ light ] flows into waveguide from a punctiform defect, in using a two-dimensional photograph nick crystal 
as a multiplexing machine. Therefore, the ejection effectiveness from the waveguide of the light it was 
multiplexed [ light ] had only been 50% also at the highest. 
[0011] 

Accomplishing this invention in order to solve such a technical problem, the place made into the purpose is 
to offer the two-dimensional photograph nick crystall luminescence part multiplexing machine which has 
high spectral separation effectiveness and multiplexing effectiveness. 
[0012] 

[Means for Solving the Problem] 

The thing of the 1st mode using the boundary reflection concerning this invention accomplished in order to 
solve the above-mentioned technical problem of a two-dimensional photograph nick crystall luminescence 
part multiplexing machine, 

a) Slab-like body, 

b) The field where a refractive index differs from two or more bodies periodically arranged by said body, 

c) Waveguide formed by preparing the defect of said different refractive-index field in a line, 

d) The punctiform defect formed by preparing the defect of said different refractive-index field in 
punctiform near said waveguide, 

e) The 1 st reflective section which reflects the part at least among the light of the resonant wavelength of 
said punctiform defect prepared in one edge of said waveguide, 

It is characterized by preparation ******. 
[0013] 

Moreover, the thing of the 2nd mode using the boundary reflection concerning this invention of a two- 
dimensional photograph nick crystall luminescence part multiplexing machine, 

a) Slab-like body, 

b) Two or more forbidden-band fields prepared in said body, 

c) The field where a refractive index differs from two or more bodies periodically arranged by the body a 
period which is different for every forbidden-band field in each forbidden-band field, 

d) Waveguide which is formed by establishing the defect of said different refractive-index field in each 
forbidden -band field at a line, and passes through all forbidden-band fields, 

e) The punctiform defect established near said waveguide in each forbidden-band field, 
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f) The 1 st reflective section which reflects the part at least among the light of the resonant wavelength of 
said punctiform defect prepared in one edge of said waveguide, 

Preparation, 

g) It is contained in the waveguide transmitted wave length band of all the forbidden-band fields that a part 
of transmitted wave length band of the waveguide in each forbidden-band field is included in no waveguide 
transmitted wave length band of the forbidden-band fields which are in said 1st reflective section side rather 
than the forbidden-band field, and have it in the opposite side of said 1 st reflective section rather than the 
forbidden-band field, 

h) The resonant wavelength in said punctiform defect prepared in each forbidden-band field is contained in 
said some of transmitted wave length bands, 

It is characterized by things. 
[0014] 

[The gestalt and effectiveness] of implementation of invention 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using boundary 
reflection of this invention uses as a body the slab which is a plate with sufficiently thin thickness compared 
with the magnitude of field inboard, and uses as a parent the two-dimensional photograph nick crystal 
constituted by arranging periodically the field where a refractive index differs from a body on this body. In 
the two-dimensional photograph nick crystal of this parent, a photograph nick band gap is formed of 
existence of a periodic different refractive-index field, and light with the energy within the limits of it cannot 
be existed. That is, the light of the wavelength range corresponding to it cannot pass a body. As an 
ingredient of a body, Si and InGaAsP can be used, for example. Although a different refractive-index field 
arranges in a body the member which consists of an ingredient which has a different refractive index from 
the ingredient of a body, it has the cylinder hole indicated by said patent reference 1 as an example of a type. 
If a cylinder hole is used, it is [ that what is necessary is just to open a hole in a body ] easily producible 
rather than it arranges a certain member on a body. 
[0015] 

If a defect is prepared in a part of this different refractive-index field, periodicity will be disturbed there. By 
setting up parameters, such as a refractive index of a defect, and magnitude, appropriately, defective level 
can be formed into a photograph nick band gap, and the light of the wavelength corresponding to the energy 
of this defective level can exist now in the location of a defect. By preparing this defect in a line 
continuously, the waveguide which penetrates the light of the fixed wavelength range in a photograph nick 
band gap is formed. This waveguide guides the light which superimposed two or more wavelength 
components after multiplexing in the optical multiplexing machine before spectral separation in the optical 
separator. In the case of an optical separator, this superimposed light is introduced from one edge of 
waveguide, and, in the case of an optical separator, is taken out from one edge of waveguide. 
[0016] 

A punctiform defect is established near the waveguide. Any of the aforementioned point defect and a cluster 
defect are sufficient as this punctiform defect. Moreover, any of the aforementioned acceptor mold and a 
donor mold are sufficient as the defect of the different refractive-index field which constitutes a point defect 
or a cluster defect. By setting up parameters, such as a class of punctiform defect, magnitude, and a location, 
appropriately, predetermined defective level is formed into a photograph nick band gap, and only the light of 
the wavelength corresponding to the energy of defective level resonates in a defective location. In the case 
of an optical separator, among the light which superimposed two or more wavelength components which 
spread waveguide, the light corresponding to the resonant wavelength of a punctiform defect is introduced 
into a punctiform defect from waveguide, and is taken out from a punctiform defect outside. In the case of 
an optical multiplexing machine, the light corresponding to the resonant wavelength of a punctiform defect 
is introduced into waveguide through a punctiform defect from the exterior. 
[0017] 

The configuration which prepares waveguide and a punctiform defect in the two-dimensional photograph 
nick crystal of the parent described so far is the same as that of what was proposed in the patent reference 1 
and said application-for-patent No. 086221 [ 2002 to ] application. It is made for the edge of the opposite 
side to reflect a part of light [ at least ] of predetermined wavelength further in this invention with the edge 
which performs installation and ejection of the light which the above superimposed among the both ends of 
waveguide. This waveguide edge is called the 1st reflective section. 
[0018] 

As an example of a type of the 1st reflective section, the thing it was made to attain waveguide to the edge 
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of the body of a two-dimensional photograph nick crystal can be mentioned. In this configuration, when the 
edge of a body is in contact with surrounding space, in the edge of a body, a crystal becomes discontinuous, 
and a part of light reflects at the waveguide edge which arrives at the edge of a body. That is, this waveguide 
edge turns into the 1st reflective section, without preparing separately the member in which light is 
reflected. 
[0019] 

It can form so that waveguide may be attained to the edge of the body of a two-dimensional photograph nick 
crystal like the above as another example of the 1st reflective section, and what connected to the edge of a 
body further the two-dimensional photograph nick crystal which does not penetrate the light of the resonant 
wavelength in said punctiform defect can be mentioned. Thereby, a waveguide edge turns into the 1st 
reflective section which reflects all the light of the resonant wavelength in a punctiform defect. 
[0020] 

By this configuration, it is reflected in the 1st reflective section and the light which passed in the case of the 
optical separator, without being introduced into a punctiform defect among the light in the waveguide 
corresponding to the resonant wavelength of a punctiform defect returns to that punctiform defect again. 
Therefore, the luminous intensity which is lost, without being introduced into a punctiform defect decreases 
conventionally, and the spectral separation effectiveness of light improves. On the other hand, with the edge 
which performs ejection of the light of waveguide among the light introduced into waveguide from the 
punctiform defect in the case of an optical multiplexing machine, it is reflected in the 1st reflective section 
and the light spread toward the edge of the opposite side returns to the waveguide edge by the side of 
ejection. Therefore, with an ejection side, the luminous intensity which is lost in the edge of the opposite 
side decreases conventionally, and the multiplexing effectiveness of light improves. 
[0021] 

By setting up appropriately the distance between a punctiform defect and the 1st reflective section, spectral 
separation effectiveness or multiplexing effectiveness can be raised further. In the case of an optical 
separator, loss by the light corresponding to the resonant wavelength of a punctiform defect being reflected 
according to a punctiform defect among the light in waveguide is also produced. Then, when the light 
reflected in the 1 st reflective section and the light reflected by the punctiform defect pile up, it is desirable to 
set up the distance between a punctiform defect and the 1st reflective section so that it can weaken by 
interference, namely, so that both phase contrast may be set to pi. Thereby, since both those light stops being 
able to exist easily, the luminous intensity separated spectrally from a punctiform defect increases, and 
spectral separation effectiveness improves. In addition, in a punctiform defect, the phase of light reflected 
there is reversed and the phase of light reflected there carries out change which changes with configurations 
of the 1st reflective section in the 1st reflective section. For example, when the 1st reflective section consists 
of the boundary of slab and air, the phase of light reflected there does not change. Therefore, in order to 
raise spectral separation effectiveness and multiplexing effectiveness, as for the distance between a 
punctiform defect and the 1st reflective section, it is desirable to carry out by n/2 (for n to be the same a 
positive integer and the following) twice the resonant wavelength in the punctiform defect. On the other 
hand, when the 1 st reflective section consists of a metal side, the phase of light reflected there is reversed. In 
this case, it is desirable to make the above-mentioned distance into (2n-l) of the resonant wavelength of a 
punctiform defect / 4 times. 
[0022] 

It is desirable in the case of an optical multiplexing machine, to set up the distance between a punctiform 
defect and the 1 st reflective section when the light which goes to the waveguide edge which performs 
ejection of light among the light introduced into waveguide from the punctiform defect directly, and the 
light reflected in the 1 st reflective section pile up so that it may be strengthened by interference, namely, so 
that both phase contrast may be set to 0. Thereby, multiplexing effectiveness improves. Since the phase of 
light which the phase of the light which goes to a waveguide edge directly does not change, and is reflected 
in the 1 st reflective section is as mentioned above, when the 1st reflective section consists of the boundary 
of slab and air and the 1st reflective section consists of a metal side by n/2 twice the resonant wavelength of 
a punctiform defect, as for the above-mentioned distance, it is desirable to increase (2n-l) of the resonant 
wavelength of a punctiform defect / 4 times. 
[0023] 

In an optical separator, spectral separation effectiveness can be further raised with the 1st reflective section 
by preparing the 2nd reflective section which reflects the part in the waveguide edge of the opposite side at 
least among the light of the resonant wavelength in a punctiform defect. Such the 2nd reflective section can 
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be constituted by making it attain waveguide to the edge of the body of a two-dimensional photograph nick 
crystal. It is further reflected in the 2nd reflective section, and the light reflected by the 1st reflective section 
or the punctiform defect depends the improvement in the spectral separation effectiveness in this case on 
being introduced into a punctiform defect. Furthermore, it is desirable to set up the distance between a 
punctiform defect and the 2nd reflective section so that both phase contrast may be set to 0 so that the light 
which is introduced into waveguide and tends toward a punctiform defect, and the light which was reflected 
in a punctiform defect or the 1st reflective section, and was further reflected in this 2nd reflective section 
may be strengthened by interference. Thereby, spectral separation effectiveness improves further. 
[0024] 

It depends for the spectral separation effectiveness of an optical separator also on the Q value which is a 
coupling constant between a punctiform defect and the exterior. Q value is a value showing the sharpness as 
a resonator of a punctiform defect, and is defined as Q=omega rxEO / El by the energy EO accumulated in 
resonance frequency [ of a resonator ] (angular frequency) omega r, and a resonator, and the energy El lost 
by unit time amount by association with the exterior. In a resonator, since frequency selective [ the one's 
where Q value is higher ] increases, it is desirable. Since it is necessary in an optical separator to separate 
light spectrally into the free space other than frequency selective from waveguide efficiently to it, it is 
necessary to set up appropriately a punctiform defect, the coupling constant Qp between waveguides, and 
the coupling constant Qv between a punctiform defect and air. For example, when there is no reflection in a 
waveguide edge, spectral separation effectiveness serves as max at the time of Qp=Qv, and the value 
becomes 50% as mentioned above. 
[0025] 

About the case where the light of the resonant wavelength of a punctiform defect carries out total reflection 
in the 1st reflective section of waveguide, the spectral separation effectiveness eta is searched for like the 
following equations (1) by the mode coupling equation. 
[0026] 
[Equation 1] 

2Q p qjl-exp(^2j/?L)| 2 
IQp + Qv(l-exp(-2ji9£))| 2 [ } 



[0027] 

Here, L is the location of the maximum contiguity to the punctiform defect of waveguide, and the distance 
between the 1st reflective sections, beta is the propagation constant of waveguide and is defined as 
beta=2pi/lambda f using wavelength lambda 1 of the light within waveguide. It will be set to exp(-2jbetaL) =-1 
if L is set that the phase contrast of the light reflected in the 1st reflective section as mentioned above and 
the light reflected by the punctiform defect is set to pi. In this case, spectral separation effectiveness eta 
[0028] 
[Equation 2] 

' IQp + 2Q v | 2 (2) 



[0029] 

It becomes. If Qp/Qv is set to 1.4-2.8, spectral separation effectiveness will become 97% or more which loss 
can disregard practically from a formula (2). At the time of Qp/Qv=2, spectral separation effectiveness 
becomes 1 00% and can separate the light of the predetermined wavelength in waveguide spectrally without 
a loss [****] according to a punctiform defect. 
[0030] 

In the conventional two-dimensional photograph nick crystall luminescence splitter, the maximum of 
spectral separation effectiveness was 50% obtained when referred to as Qp/Qv=l as mentioned above. This 
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invention enabled it to make spectral separation effectiveness into a maximum of 1 00% in a two- 
dimensional photograph nick crystall luminescence splitter. Moreover, in the case of Qp/Qv=l, spectral 
separation effectiveness can be made into 88% higher than before with the optical separator of this 
invention. 
[0031] 

Said conditions which control spectral separation effectiveness contain only the parameter about the 1st 
reflective section side in a punctiform defect and the punctiform defect of waveguide from the location of 
the maximum contiguity. On the other hand, for example, with the 1st reflective section, the waveguide edge 
of the opposite side and the 1st reflective sections, such as a reflection factor of light [ in / recently / said / 
the distance between contact positions and this waveguide edge ], do not have limitation in any way about 
the parameter about the opposite side. 
[0032] 

What is necessary is just to control the value of Qp by adjusting the distance between a punctiform defect 
and waveguide, in order to make spectral separation effectiveness high and to control the ratio of Qp and 
Qv. Moreover, the value of Qp is controllable also by adjusting the width of face of waveguide. Although 
resonant wavelength changes with these accommodation slightly, the magnitude is small to extent which can 
be disregarded practically. Even when change of resonant wavelength cannot be disregarded, resonant 
wavelength can be readjusted by adjusting the period of a different refractive-index field, with the ratio of 
Qp and Qv maintained. 
[0033] 

Next, the two-dimensional photograph nick crystall luminescence part multiplexing machine using boundary 
reflection of the 2nd mode of this invention is explained. This two-dimensional photograph nick crystall 
luminescence part multiplexing machine has terrorism structure into the field proposed in application-for- 
patent No. 086221 [ 2002 to ] application. 
[0034] 

A body is divided into the field of the same number as the number of the classes of wavelength which 
carries out part multiplexing. This field is called a forbidden-band field. It is made for a forbidden-band field 
to be located in a line with the ascending order or descending order of wavelength which carries out part 
multiplexing in this invention. A different refractive-index field is arranged a different period for every 
forbidden-band field. 
[0035] 

Waveguide is formed by preparing the defect of a different refractive-index field in a line continuously so 
that it may pass along all the forbidden-band fields. With the waveguide edge which performs installation 
(in the case of an optical separator) or ejection (in the case of an optical multiplexing machine) of the light 
of this waveguide, the 1st reflective section is prepared in the waveguide edge of the opposite side like the 
above. It is the same as that of the above that the 1 st reflective section is formed without preparing 
separately to become this 1 st reflective section when waveguide reaches to the edge of the body of a two- 
dimensional photograph nick crystal, and the member in which light is reflected in that case. Moreover, the 
two-dimensional photograph nick crystal which does not penetrate the light of the wavelength which carries 
out part multiplexing in the forbidden-band field to which the edge of a body belongs may be connected. 
[0036] 

Since the period of a different refractive-index field changes with forbidden-band fields, the wavelength 
band of the light which can penetrate waveguide changes with forbidden-band fields. A waveguide 
transmitted wave length band is shifted to a long wavelength side, so that the period of a different refractive- 
index field is large. In the 2nd mode, in arranging a forbidden-band field in the descending order of the 
wavelength which enlarges the period of a different refractive-index field at the order, and carries out part 
multiplexing in arranging a forbidden-band field in the ascending order of the wavelength which carries out 
part multiplexing toward the 1st reflective section side using this, it makes the period of a different 
refractive-index field small at the order. Although some [ in each forbidden-band field ] waveguide 
transmitted wave length bands are contained by this in all the waveguide transmitted wave length bands 
belonging to the opposite side of the 1st reflective section, it can avoid containing in the waveguide 
transmitted wave length band of the forbidden-band field which adjoins the 1st reflective section side. In 
each forbidden-band field, the period of a different refractive-index field is determined so that this 
wavelength of the light in which a waveguide transmitted wave length band carries out part multiplexing in 
part may be included. 
[0037] 
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The punctiform defect which resonates the light of the wavelength which carries out part multiplexing, 
respectively is established for every forbidden-band field. Any of the aforementioned point defect and a 
cluster defect are sufficient as a punctiform defect, and any of the aforementioned acceptor mold and a 
donor mold sufficient as the defect of the different refractive-index field which constitutes a point defect or 
a cluster defect. 
[0038] 

Thereby, in each forbidden-band field, the resonant wavelength of the punctiform defect belonging to the 
forbidden-band field is not contained in the waveguide transmitted wave length band of the forbidden-band 
field which adjoins the 1st reflective section side. Therefore, the light which passed without being 
introduced into the punctiform defect of the forbidden-band field, having the wavelength which is separated 
spectrally in a certain forbidden-band field in the case of an optical separator cannot penetrate waveguide of 
the forbidden-band field which adjoins the 1st reflective section side, but is altogether reflected on the 
boundary of the forbidden-band field which adjoins the forbidden-band field and 1st reflective section side. 
In this way, the reflected light returns to the punctiform defect belonging to the forbidden-band field. 
Therefore, the spectral separation effectiveness of the light in the punctiform defect of each forbidden-band 
field improves rather than the case where there is no reflection of a forbidden-band field interface. In each 
forbidden-band field, in the case of an optical multiplexing machine, on a boundary with a contiguity 
forbidden-band field, it is reflected altogether, and the light spread to the 1st reflective section side whose 
ejection side of the light of waveguide is the opposite side among the light of the resonant wavelength of the 
punctiform defect introduced into waveguide from a punctiform defect is spread toward the ejection side of 
light in it. Multiplexing effectiveness improves similarly by this. 
[0039] 

In each forbidden-band field, spectral separation effectiveness or multiplexing effectiveness can be further 
raised by setting up appropriately the distance between the boundaries and the punctiform defects of a 
forbidden-band field of the forbidden-band field which adjoins the forbidden-band field and 1st reflective 
section side. It is desirable in the case of an optical separator, to be able to weaken by interference, when the 
reflected light in the punctiform defect belonging to a forbidden-band field and the reflected light in that 
contiguity forbidden-band field boundary pile up, namely, to set this distance to it so that both phase 
contrast may be set to pi. It is desirable in the case of an optical multiplexing machine, for the light which 
goes to the output port side of the light of waveguide from a punctiform defect, and it to be strengthened by 
interference when the light reflected on a contiguity forbidden-band field boundary toward the opposite side 
piles up, namely, to set up this distance so that both phase contrast may be set to 0. 
[0040] 

In addition, in the forbidden-band field to which the 1 st reflective section belongs, there is no contiguity 
forbidden-band field in the 1st reflective section side. The light spread to the 1st reflective section side is 
reflected in the 1st reflective section. Therefore, in the forbidden-band field to which the 1st reflective 
section belongs, the distance between a punctiform defect and the 1 st reflective section is set up. The 
condition is the same as the punctiform defect in other forbidden-band fields, and the conditions of the 
distance between contiguity forbidden-band field boundaries. 
[0041] 

Also in this 2nd mode, spectral separation effectiveness can be raised by adjusting Qp/Qv in an optical 
separator like the case of said 1st mode. In the 2nd mode, total reflection of the light of the wavelength to 
separate spectrally is carried out on a contiguity forbidden-band field boundary. Therefore, the formula (1) 
called for according to the conditions of carrying out total reflection in the 1st reflective section in said 1st 
mode is realized in each forbidden-band field in the 2nd mode except for the forbidden-band field in which 
the 1 st reflective section was prepared. Unlike the case of the 1st mode, this will surely be realized, if the 
configuration of the 2nd mode is taken. Furthermore, if it constitutes so that the light of predetermined 
wavelength may carry out total reflection of the 1st reflective section, a formula (1) will be realized in all 
forbidden-band fields including the forbidden-band field in which the 1st reflective section was prepared. 
[0042] 

The distance between a contact position and a contiguity forbidden-band field boundary is defined recently 
[ said ] so that the phase contrast of the light reflected on a contiguity forbidden-band field boundary and the 
light reflected by the punctiform defect may be set to pi. In each forbidden-band field, 1.4-2.8, then spectral 
separation effectiveness can be made into 97% or more for Qp/Qv also in any of each forbidden-band field 
like the case of said 1st mode. Moreover, in each forbidden-band field, Qp/Qv=2, then spectral separation 
effectiveness in the forbidden-band field can be made into 100%. 
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[0043] 

The parameter about other forbidden-band fields does not contribute to the spectral separation effectiveness 
in each forbidden-band field. Therefore, what is necessary is just to design independently so that spectral 
separation effectiveness may become max for every forbidden-band field. 
[0044] 

The resonant wavelength in a punctiform defect can be controlled by changing magnitude and the 
magnitude of a punctiform defect to the array period list of a different refractive-index field by the same 
ratio, without changing Q value etc. Therefore, if the parameter of this different refractive-index field and a 
punctiform defect is defined in one forbidden-band field and the value of optimal Qp/Qv is set up, each 
forbidden-band field resonant wavelength can be easily set up by expanding or reducing a forbidden-band 
field on the same conditions, with this optimal Qp/Qv maintained. 
[0045] 
[Example] 

(1) The example of a configuration of the two-dimensional photograph nick crystall luminescence part 
multiplexing machine using the boundary reflection concerning this invention 

The example of 1 configuration of the 1st mode of a two-dimensional photograph nick crystall luminescence 
part multiplexing machine which used the boundary reflection concerning this invention for drawing 1 is 
shown. On a body 11, the hole 12 which is a different refractive-index field is periodically arranged in the 
shape of a triangular grid. Waveguide 13 is formed by making a hole 12 suffer a loss to a line. Both the both 
ends of waveguide 1 3 arrive at the edge of a body 1 1 . Although the member for reflecting propagation light 
is not prepared in an edge in this example, the waveguide edge which arrives at the edge 15 of the 1st body 
turns into the 1st reflective section 17 which reflects a part of light which spreads waveguide 13 by the 
difference in the refractive index of a body and air. On the other hand, in the edge 1 6 of the 2nd body which 
is the opposite side, installation (in the case of an optical separator) or ejection (in the case of an optical 
multiplexing machine) of the propagation light of waveguide is made. In addition, the edge 16 of the 2nd 
body reflects a part of propagation light of waveguide like the edge 15 of the 1st body. 
[0046] 

It is near the waveguide 13 and a punctiform defect is prepared in the location which only the predetermined 
distance L separated from the edge 15 of the 1st body. It is the example in which (a) forms the acceptor 
mold point defect 141, and (b) forms the donor mold cluster defect 142. Distance L expresses the distance 
between a punctiform defect and the edge 1 5 of the 1st body, and distance L' expresses the distance between 
a punctiform defect and the edge 16 of the 2nd body. 
[0047] 

Other examples of the 1st mode are shown in drawing 2 . The two-dimensional photograph nick crystal 21 
which does not penetrate the light of the resonant wavelength of the punctiform defect 14 is connected to the 
edge 1 5 of the 1 st body. Thereby, in the edge 1 5 of the 1 st body, all the light of the resonant wavelength of 
the punctiform defect 14 is reflected. 
[0048] 

By setting up appropriately parameters, such as distance L, and L\ a reflection factor of the both ends of 
waveguide, spectral separation / multiplexing effectiveness of light can be raised conventionally. When the 
1st reflective section is in contact with air like drawing 1 , n/2 (n is the positive integer) and the spectral 
separation effectiveness then of resonant wavelength lambda 0 become high in the case of spectral 
separation. [ in / for distance L / the punctiform defect ] This is for the light reflected without a phase 
changing with the waveguide edges by the side of the edge 1 5 of the 1 st body to the edge 1 6 side of the 2nd 
body rather than the punctiform defect of waveguide 13 and the light which reflects according to a 
punctiform defect and a phase reverses to weaken each other by interference. On the other hand, in the case 
of multiplexing, n/2 and the multiplexing effectiveness then of resonant wavelength become high. [ in / for 
distance L / the punctiform defect ] This is because the light which goes to the edge 16 side of the 2nd body 
of direct waveguide from a punctiform defect, and the light which is reflected by the waveguide edge by the 
side of the edge 1 5 of the 1 st body, and goes to the edge 1 6 side of the 2nd body suit in slight strength by 
interference. 
[0049] 

In addition, in the above, lambda 0 is the wavelength at the time of spreading the waveguide which is a 
refractive-index medium, and differs from the wavelength lambda in the air separated spectrally from the 
punctiform defect. 
[0050] 
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The example of 1 configuration of the 2nd mode of a two-dimensional photograph nick crystall 
luminescence part multiplexing machine which used boundary reflection for drawing 3 is shown. The 
optical part multiplexing machine in the left figure of drawing 3 has the hetero structure which consists of 
two or more forbidden-band fields, the array periods al, a2, and a3 of the hole [ in / at this example / each 
forbidden-band fields 301, 302 and 303 and :.. ] 32, and ... al>a2>a3> ~ it is made to become ... Waveguide 
33 is formed by making a hole 32 suffer a loss to a line so that it may pass through all forbidden-band fields. 
In each forbidden-band fields 301, 302, and 303 and the 3 hole deficit straight-line-like donor mold 
cluster defects 341 , 342, and 343 and ... which adjoined in the shape of a straight line near the waveguide 33 
are prepared. 
[0051] 

The resonance frequency in a 3 hole deficit straight-line-like donor mold cluster defect calculated by the 
plane wave unfolding technique to drawing 4 is shown. In addition, detail of this count is given in 
application-for-patent No. 086221 [ 2002 to ] application. The axis of ordinate of drawing is the normalized 
radiam frequency which multiplied the frequency of light by a/c (a is the array period of a different 
refractive-index field, and c is the velocity of light), and was made into the non-dimension. The single 
defective level 42 exists all over the transparency band 41 (normalized radiam frequency 0.267-0.280) of 
waveguide. The value of this defective level 42 is about 0.267 (normalized radiam frequency), and 
corresponds near the edge of the waveguide transparency band 41 . the normalized radiam frequency of said 
defective level 42 — c - taking advantaging — the array periods al, a2, and a3 of this example, and ... **** - 
- it can ask for the three hole each deficit straight-line-like donor mold cluster defects 341, 342, and 343 and 
the resonance frequency in ... by things. 
[0052] 

About the transparency band and resonance frequency of waveguide, the relation between forbidden-band 
fields is typically shown in the drawing 3 right figure. In this example, when defective level is near the edge 
of a waveguide transparency band, in which forbidden-band field, the defective level 52 is contained in the 
waveguide transparency band 5 1 of the contiguity forbidden-band field by the side of the photoconductive 
in-and-out section 36 of waveguide, and is not contained with it in the waveguide transparency band 51 of 
the contiguity forbidden-band field of the opposite side. For example, the defective level f2 of the forbidden- 
band field 302 is contained in the waveguide transparency band of the forbidden-band field 301 in the 
photoconductive admission-into-a-club 36 side, and is not contained with it in the waveguide transparency 
band of the forbidden-band field 303 in the opposite side. 
[0053] 

Therefore, in each forbidden-band field, the light of the resonance frequency of a 3 hole deficit straight-line- 
like donor mold cluster defect can penetrate waveguide from the photoconductive admission into a club 36 
up to the forbidden-band field, and can reach the 3 hole deficit straight-line-like donor mold cluster defect. It 
is reflected in an interface, without the ability penetrating to the next forbidden-band field, and the light 
(light which is lost conventionally) which passes the 3 hole deficit straight-line-like donor mold cluster 
defect, and advances the inside of waveguide further on the other hand reaches the 3 hole deficit straight- 
line-like donor mold cluster again. For example, in an optical separator, as shown in drawin g 5 , the light of 
the frequency f2 which penetrates waveguide 33 is introduced into the 3 hole deficit straight-line-like donor 
mold cluster defect 342, as a thick continuous line shows. Although a part of light of the frequency f2 passes 
a defect 342 and waveguide is gone on further, in order that the waveguide of the forbidden-band field 303 
may not penetrate the light of a frequency f2, it is reflected in an interface 352 and a defect 342 is reached 
again (see the thick broken line in drawing 5 ). in this way, the 3 hole deficit straight-line-like donor mold 
cluster defect 341,342,343 — loss of the light by the light of resonance frequency passing ... can be 
controlled, and the spectral separation effectiveness of the light in each defect can be raised. 
[0054] 

Effectiveness can be raised also when using the example of drawing 3 as an optical multiplexing machine. 
As shown in drawing 6 , the light which advances to the opposite side of the photoconductive in-and-out 
section 36 which is a part of light it multiplexs [ light ] from a straight-line-like donor mold cluster defect is 
reflected in the interface of a forbidden-band field (refer to the thick broken line in drawin g 6 ). For this 
reason, all the light it multiplexs [ light ] from a defect reaches the photoconductive in-and-out section 36 of 
waveguide. 
[0055] 

In addition, in the case of an optical separator, without the light reflected in the interface of a forbidden-band 
field going into a straight-line-like donor mold cluster defect, it may pass to the photoconductive in-and-out 
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section 36 side, and spectral separation effectiveness may not be 100%. Therefore, it is necessary like the 

after-mentioned to set up the distance between a defect and an interface etc. appropriately. 

[0056] 

Although there are [ the number of hole deficits ] also two pieces or four things or more in a straight-line- 
like donor mold cluster defect, it is desirable to use the 3 hole deficit straight-line-like donor mold cluster 
defect in which single defective level is formed near the edge of a waveguide transparency band as 
mentioned above. 
[0057] 

(2) Count of the spectral separation effectiveness of a two-dimensional photograph nick crystall 
luminescence splitter in which the boundary reflection concerning this invention was used 
The result of below having calculated the spectral separation effectiveness of the splitter concerning this 
invention based on mode coupling theory is shown. Here, although explained based on the configuration of 
the optical separator of the 1 st mode shown in drawing 1 or drawing 2 , the following results are obtained 
like the optical separator of the 1 st mode for every forbidden-band field also in the optical separator of the 
hetero structure of the 2nd mode. 
[0058] 

Amplitude A of five light S+l S-l S+2 Let S-2 be a parameter. The amplitude of the light of the resonant 
wavelength lambda 0 into which A is separated spectrally from the punctiform defect 72 as shown in 
drawing 7 , The amplitude of the light of the wavelength lambda 0 on which S+l spreads the inside of the 
waveguide 71 1 between the edge of 1st body 73-punctiform defects 72 toward the punctiform defect 72, 
Amplitude of the light of the wavelength lambda 0 on which S-l spreads the inside of waveguide 71 1 
toward the edge 73 side of the 1st body, The amplitude of the light of the wavelength lambda 0 on which 
S+2 spreads the inside of the waveguide 712 between the edge of 2nd body 74-punctiform defects 72 toward 
the punctiform defect 72 side, and S-2 are the amplitude of the light of the wavelength lambda 0 which 
spreads the inside of waveguide 712 toward the edge 74 side of the 2nd body. Moreover, Rl and R2, and an 
amplitude reflectance are set to rl and r2 for the reflection factor on the strength in the edge 73 of the 1st 
body, and the edge 74 of the 2nd body. Furthermore, Q value between Qp, the punctiform defect 72, and 
free space is set to Qv for the Q value between waveguide 71 and the punctiform defect 72. 
[0059] 

They are said five parameters A by mode coupling theory. S+l S-l S+2 The relation of S-2 is described by 
the formula whose number is three. Moreover, two formulas are drawn about the reflection in the edge 73 of 
the 1st body, and the edge 74 of the 2nd body. By solving these simultaneous equations, five parameters are 
calculated and spectral separation effectiveness is calculated from the value of A. 
[0060] 

The result of having calculated about the case of Qp=Qv to drawing 8 -1 1 is shown. The conditions of this 
Qp=Qv make spectral separation effectiveness max (50%) in the conventional two-dimensional photograph 
nick crystall luminescence splitter which does not take boundary reflection into consideration. 
[0061] 

The spectral separation effectiveness of the splitter at the time of setting the reflection factor Rl on the 
strength to 1 , and setting R2 to 0 at drawin g 8 (a) is shown. At the edge 73 of the 1st body, a phase shall be 
reversed by the metal mirror and light shall be reflected. Therefore, an amplitude reflectance rl is set to -1. 
In addition, the axis of ordinate of drawing doubles distance L two, and ** it on wavelength lambda, and an 
axis of abscissa doubles distance L' two, and ** it on wavelength lambda. In (a), it is not dependent on 
distance L', and the fixed value is shown. Below, distance L is observed. Drawing 9 is a graph which shows 
spectral separation effectiveness for 2 L/lambda as an axis of abscissa (2L71ambda is the any value of count 
within the limits of drawing 8 (a)). When 2 L/lambda is half-integers, spectral separation effectiveness 
becomes about 88%. This is improving rather than said maximum spectral separation effectiveness (50%) of 
the conventional two-dimensional photograph nick crystall luminescence splitter. The light reflected in 
waveguide 71 1 by the edge 74 of a body and the light reflected according to the punctiform defect 72 negate 
the reason mutually by interference, and since the amplitude of the light separated spectrally by it from the 
punctiform defect 72 increased, it is considered. For a reason contrary to this, when 2 L/lambda is an 
integer, spectral separation effectiveness becomes 0%. 
[0062] 

The spectral separation effectiveness of the splitter at the time of setting the reflection factor Rl on the 
strength to 1 , and setting R2 to 0. 1 8 at drawing 8 (b) is shown. At the edge 73 of the 1 st body, light shall 
reflect by the metal mirror, and shall reflect with air at the edge 74 of the 2nd body, respectively. This value 
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of R2 is calculated from the experiment of reflection of the light in the interface of a body and air. An 
amplitude reflectance rl is set to -1 like the case of (a). On the other hand, at the edge 73 of the 2nd body, 
since the phase of light does not change with reflection, an amplitude reflectance r2 is set to +(0.18) 0.5. It 
depends for spectral separation effectiveness also on distance L f in (b). An axis of ordinate and the axis of 
abscissa of spectral separation effectiveness improve further rather than the case of (a) at the time of a half- 
integer, and it becomes 100%. 
[0063] 

When the median of resonant wavelength makes the reflection factors Rl and R2 on the strength and 
amplitude reflectances rl and r2 be the same as that of the case of drawing 8 (b) at drawing 10 and drawin g 

11 in the punctiform defect which is 1.5 micrometers (wavelength when taking out in air), the spectral 
intensity of the light separated spectrally is expressed. In the case of drawing 10 (a) each of whose 2 
L/lambda 0, 2L' / lambda 0 are half-integers, the luminous intensity taken out from a punctiform defect in 
the median of resonant wavelength becomes 100%. When 2 L/lambda 0 is a half-integer and drawing 10 (b) 
whose 2L' / lambda 0 are integers, the luminous intensity taken out from a punctiform defect in the median 
of resonant wavelength is only about 60%, and reinforcement becomes 100% from it in the wavelength 
slightly shifted. When 2 L/lambda 0 is drawing 1 1 (a) which is an integer, and (b), in the median of resonant 
wavelength, reinforcement all becomes 0%. 

[0064] 

Next, the result of having calculated about the case where it is referred to as Qp=2Qv is shown in drawing 

12 . conditions other than Q value are the same as the case of drawing 8 (a) and drawing 9 (Rl=l, R2=0, 
rl— 1) ~ ** — it carries out. Drawing 12 (a) is drawing in which setting an axis of abscissa as an axis of 
ordinate and 2LVlambda for 2 L/lambda, and showing spectral separation effectiveness. Drawing 1 2 (b) is 
the graph of the spectral separation effectiveness which set the axis of abscissa (2LVlambda is the any value 
of count within the limits of (a)) as 2 L/lambda. It does not depend for spectral separation effectiveness on L f 
like the case of Qp=Qv. On the other hand, unlike the case of Qp=Qv, when 2 L/lambda is a half-integer, 
spectral separation effectiveness becomes 100%. Therefore, spectral separation effectiveness can be made 
into 100%, without [ without it prepares the 2nd reflective section like drawing 8 (b) by being referred to as 
Qp=2Qv, and ] limiting L\ 

[Brief Description of the Drawings] 

[Drawing 1] The top view showing the example of 1 configuration of the 1st mode using the boundary 
reflection concerning this invention of a two-dimensional photograph nick crystall luminescence part 
multiplexing machine. 

[Drawin g 2] The top view showing other examples of a configuration of the 1st mode using boundary 
reflection of a two-dimensional photograph nick crystall luminescence part multiplexing machine. 
[Drawing 3] The mimetic diagram showing the relation between forbidden-band fields about the top view 
showing the example of 1 configuration of the 2nd mode using the boundary reflection concerning this 
invention of a two-dimensional photograph nick crystall luminescence part multiplexing machine and the 
transparency band of waveguide, and resonance frequency. 

[Drawin g 4] The graph which shows the defective level by the donor mold cluster defect in which the 
different refractive-index field was filled in the shape of [ three ] a straight line. 
[Drawin g 5] Drawing showing transparency and reflection of the light at the time of using the two- 
dimensional photograph nick crystal of the example of a configuration of drawing 3 as an optical separator. 
[Drawing 6] Drawing showing transparency and reflection of the light at the time of using the two- 
dimensional photograph nick crystal of the example of a configuration of drawing 3 as an optical 
multiplexing machine. 

[Drawin g 7] Drawing showing five parameters for calculating the spectral separation effectiveness of a two- 
dimensional photograph nick crystall luminescence splitter in which the boundary reflection concerning this 
invention was used. 

[Drawing 8] Drawing showing the count result of the spectral separation effectiveness in Qp=Qv using 
boundary reflection of a two-dimensional photograph nick crystall luminescence splitter. 
[Drawing 9 ] The graph which searched for spectral separation effectiveness by setting an axis of abscissa as 
2 L/lambda of drawing 8 (a). 

[Drawin g 10] Drawing showing the spectral intensity of the light separated spectrally when 2 L/lambda 0 is 
half-integers. 

[Drawin g 1 1] Drawing showing the spectral intensity of the light separated spectrally when 2 L/lambda 0 is 
integers. 
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[Drawing 12] Drawing showing the count result of the spectral separation effectiveness in Qp=2Qv of the 
two-dimensional photograph nick crystall luminescence splitter using boundary reflection. 
[Description of Notations] 

1 1 - Body 

12 32 - Hole 

13 33 — Waveguide 

14 72 — Punctiform defect 

1 4 1 — Acceptor mold point defect 

142 — Donor mold cluster defect 

1 5 73 — The edge of the 1 st body 

1 6 74 -- The edge of the 2nd body 

1 7 — The 1 st reflective section 

2 1 — Two-dimensional photograph nick crystal 

341 342 — 3 hole deficit straight-line-like donor mold cluster defect 

351 352 - Interface 

36 — Photoconductive in-and-out section 

41 51 — Waveguide transparency band 

42 52 — Defective level 

71 1 — Waveguide between the edge of 1st body 73 -punctiform defects 72 

712 — Waveguide between the edge of 2nd body 74-punctiform defects 72 
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[Drawing 2] 
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[Drawing 4] 
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[Drawin g 10] 
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WRITTEN AMENDMENT 



[Procedure revision] 

[Filing Date] April 26, Heisei 16 (2004. 4.26) 

[Procedure amendment 1 ] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

a) Slab-like body, 

b) The field where a refractive index differs from two or more bodies periodically arranged by said body, 

c) Waveguide formed by preparing the defect of said different refractive-index field in a line, 

d) The punctiform defect formed by preparing the defect of said different refractive-index field in 
punctiform near said waveguide, 

e) The 1st reflective section which reflects the part at least among the light of the resonant wavelength of 
said punctiform defect prepared in one edge of said waveguide, 

f) The 2nd reflective section which reflects the part at least among the light of said resonant wavelength 
prepared in the waveguide edge of the opposite side with said 1st reflective section, 

The two-dimensional photograph nick crystall luminescence part multiplexing machine characterized by 
preparation ****** 
[Claim 2] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine according to claim 1 
characterized by the waveguide edge in which said 1 st reflective section was prepared arriving at the edge of 
a body. 
[Claim 3] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine according to claim 2 
characterized by said edge of a body being in contact with space. 
[Claim 4] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine according to claim 2 
characterized by connecting to said edge of a body the two-dimensional photograph nick crystal which does 
not penetrate the light of the resonant wavelength in said punctiform defect. 
[Claim 5] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine according to claim 1 
to 4 characterized by setting up the distance between the 1 st reflective section and a punctiform defect so 
that the phase contrast of the light which has the resonant wavelength in said punctiform defect, and is 
reflected by this punctiform defect, and the light which passes this punctiform defect on this wavelength, 
and is reflected in said 1st reflective section may be set to pi. 
[Claim 6] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine according to claim 1 
to 4 characterized by setting up the distance between the 1 st reflective section and a punctiform defect so 
that the phase contrast of the light which has the resonant wavelength in said punctiform defect, and is 
introduced into waveguide from this punctiform defect, and the light reflected in said 1st reflective section 
with this wavelength may be set to 0. 
[Claim 7] 
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The two-dimensional photograph nick crystall luminescence part multiplexing machine according to claim 1 
to 6 characterized by to set up the distance between the 2nd reflective section and a punctiform defect so 
that the phase contrast of the light which has the resonant wavelength in said punctiform defect, and is 
introduced from said 2nd reflective section side, and the light which is introduced from the 2nd reflective 
section side on this wavelength, is reflected by this punctiform defect, and is further reflected in the 2nd 
reflective section may be set to 0. 
[Claim 8] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine according to claim 1 
to 7 characterized by carrying out total reflection of the light of the resonant wavelength of a punctiform 
defect in said 1st reflective section, and setting to 1.4-2.8 Qp/Qv which is the ratio of said punctiform defect, 
the coupling constant Qp between waveguides, and the coupling constant Qv between this punctiform defect 
and air. 
[Claim 9] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine according to claim 8 
characterized by setting said Qp/Qv to 2. 
[Claim 10] 

a) Slab-like body, 

b) Two or more forbidden-band fields prepared in said body, 

c) The field where a refractive index differs from two or more bodies periodically arranged by the body a 
period which is different for every forbidden-band field in each forbidden-band field, 

d) Waveguide which is formed by establishing the defect of said different refractive-index field in each 
forbidden-band field at a line, and passes through all forbidden-band fields, 

e) The punctiform defect established near said waveguide in each forbidden-band field, 

f) The 1st reflective section which reflects the part at least among the light of the resonant wavelength of 
said punctiform defect prepared in one edge of said waveguide, 

Preparation, 

g) It is contained in the waveguide transmitted wave length band of all the forbidden-band fields that a part 
of transmitted wave length band of the waveguide in each forbidden-band field is included in no waveguide 
transmitted wave length band of the forbidden-band fields which are in said 1 st reflective section side rather 
than the forbidden-band field, and have it in the opposite side of said 1st reflective section rather than the 
forbidden-band field, 

h) The resonant wavelength in said punctiform defect prepared in each forbidden-band field is contained in 
said some of transmitted wave length bands, 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using boundary 
reflection characterized by things. 
[Claim 11] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 10 characterized by said punctiform defect being a straight-line-like donor 
mold cluster defect constituted by making three adjoining different refractive-index fields suffer a loss. 
[Claim 12] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 10 or 11 characterized by the waveguide edge in which said 1st reflective 
section is prepared arriving at the edge of a body. 
[Claim 13] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 12 characterized by said edge of a body being in contact with space. 
[Claim 14] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 12 characterized by connecting to said edge of a body the two-dimensional 
photograph nick crystal which does not penetrate the light of the resonant wavelength in said punctiform 
defect. 
[Claim 15] 

The distance between the punctiform defects prepared in the interface and its forbidden-band field with a 
contiguity forbidden-band field by the side of said 1st reflective section in the forbidden-band field except 
the forbidden-band field where said 1st reflective section belongs The light which has the resonant 
wavelength of the punctiform defect of that forbidden-band field, and is reflected by this punctiform defect 
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in the distance of the waveguide longitudinal direction between the punctiform defects prepared in the 1st 
reflective section and its forbidden-band field in the forbidden-band field to which said 1st reflective section 
belongs, The two-dimensional photograph nick crystall luminescence part multiplexing machine using the 
boundary reflection according to claim 10 to 14 characterized by setting up so that the phase contrast of light 
which passes this punctiform defect on this wavelength, and is reflected in said forbidden-band field 
interface or the 1st reflective section may be set to pi. 
[Claim 16] 

The distance between the punctiform defects prepared in the interface and its forbidden-band field with a 
contiguity forbidden-band field by the side of said 1st reflective section in the forbidden-band field except 
the forbidden-band field where said 1st reflective section belongs The light which has the resonant 
wavelength of the punctiform defect of that forbidden-band field, and is introduced into waveguide from this 
punctiform defect in the distance of the waveguide longitudinal direction between the punctiform defects 
prepared in the 1 st reflective section and its forbidden-band field in the forbidden-band field to which said 
1st reflective section belongs, The two-dimensional photograph nick crystall luminescence part multiplexing 
machine using the boundary reflection according to claim 10 to 14 characterized by setting up so that the 
phase contrast of light reflected in said forbidden-band field interface or the 1st reflective section with this 
wavelength may be set to 0. 
[Claim 17] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 10 to 16 characterized by setting to 1 .4-2.8 Qp/Qv which is the ratio of the 
punctiform defect in each forbidden-band field, the coupling constant Qp between waveguides, and the 
coupling constant Qv between this punctiform defect and air. 
[Claim 18] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 
reflection according to claim 17 characterized by setting said Qp/Qv to 2. 
[Claim 19] 

The two-dimensional photograph nick crystall luminescence part multiplexing machine using the boundary 

reflection according to claim 17 or 18 characterized by carrying out total reflection of the light of the 

resonant wavelength of the punctiform defect of a forbidden-band field in which said 1st reflective section 

belongs, in said 1st reflective section. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0012 

[Method of Amendment] Modification 

[The contents of amendment] 

[0012] 

[Means for Solving the Problem] 

The thing of the 1st mode using the boundary reflection concerning this invention accomplished in order to 
solve the above-mentioned technical problem of a two-dimensional photograph nick crystall luminescence 
part multiplexing machine, 

a) Slab-like body, 

b) The field where a refractive index differs from two or more bodies periodically arranged by said body, 

c) Waveguide formed by preparing the defect of said different refractive-index field in a line, 

d) The punctiform defect formed by preparing the defect of said different refractive-index field in 
punctiform near said waveguide, 

e) The 1 st reflective section which reflects the part at least among the light of the resonant wavelength of 
said punctiform defect prepared in one edge of said waveguide, 

f) The 2nd reflective section which reflects the part at least among the light of said resonant wavelength 
prepared in the waveguide edge of the opposite side with said 1st reflective section, 

It is characterized by preparation ******, 
[Procedure amendment 3] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawin g 3 
[Method of Amendment] Modification 
[The contents of amendment] 
[Drawin g 3] 
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